A HISTORY OF PATHOLOGY 


Digitized by the Internet Archive 
in 2022 with funding from 
Kahle/Austin Foundation 


https://archive.org/details/historyofpathhol0000esmo 


RUDOLF VIRCHOW (1821-1902) 


Reproduced from Virchow's Archiv through the courtesy of 
Prof. Otto Lubarsch 


A HISTORY OF 
PATHOLOGY 


BY 


ESMOND R. LONG, Ph.D., M.D. 


` Professor of Pathology, University of Chicago 


BALTIMORE 
THE WILLIAMS & WILKINS COMPANY 
1928 


COPYRIGHT 1928 
THE WILLIAMS & WILKINS COMPANV 


Made in the United States of America 


Published October, 1928 


COMPOSED AND PRINTED AT THE 
WAVERLY PRESS 
FOR 
Tee М/пллам5 & WILKINS COMPANY 
BALTIMORE, Mo., U. $. А. 


RAR Coy, 
y 
l „MEDICAL 


GAR 


TO 


H. GIDEON WELLS 


THIS BOOK IS RESPECTFULLY DEDICATED 
BY HIS PUPIL 
IN GRATEFUL ACENOWLEDGMENT 
OF MANY KINDNESSES 


FOREWORD 


As good wine needs no bush, so it is always an 
act of supererogation to devise a foreword to a worth- 
while book, unless by a foreign author. The only 
reasons which can be assigned for running counter to 
settled conviction in this case are, that here is the 
first definite and systematic account of the subject 
in English and that our author has succeeded in the 
execution of his plan through his competence, his 
praiseworthy industry and a spirit ever ready to 
correct errors pointed out or ascertained. Dr. Long, 
a pupil of Wells and Hektoen and Professor of Path- 
ology in the University of Chicago, has written 
this volume for the benefit of his classes. He is 
entirely right in his conviction that ‘nothing gives 
a better perspective of the subject than an apprecia- 
tion of the steps by which it has reached its present 
state." That the space-time purview is the best 
check upon the bewildering masses of detail, now pre- 
sented to students in all branches of medicine, has 
become settled conviction since Osler first essayed 
this method in the hospital wards. There is hardly 
any good medical teacher to-day who does not supple- 
ment the detailed presentation of his subject by its 
historic milestones and landmarks, its triumphs and 
failures, its pathways and pitfalls. For teaching of 
this practical kind, the earlier sketches of such masters 
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as Virchow (1895) or Chiari (1903) are hardly ade- 
quate, and Edgar Goldschmid’s History of Patho- 
logical Illustration (Leipzig, 1925), while in the newer 
trend of visualization, is essentially an album of 
reference, consciously patterned after Choulant. 

Dr. Long has arranged this survey in twelve com- 
pact chapters, illustrating the different new de- 
partures in the progress of pathology. Like so 
many other branches of medicine, the subject had no 
continuous evolution but progressed by fits and 
starts, the moments of energy (or inertia) being 
variously the humoral doctrine of antiquity, the 
coming of the judicial post-mortem in the Middle 
Ages, the invention of printing, the rise of modern 
anatomy (Leonardo and Vesalius), the evolution of 
anatomical illustration from pen drawing and woodcut 
to steel-plate and photograph, the systematizing ten- 
dencies of the 18th century, the correlation of clinical 
data with post-mortem findings (Morgagni), experi- 
mentation (John Hunter, Magendie), the beginnings 
of histology (Bichat, Henle), microscopy, the cell- 
theory (Schwann, Virchow), the rise of neurology 
(Charcot), of bacteriology (Pasteur, Koch), of serology 
and immunology (Metchnikoff, Ehrlich), of en- 
docrinology (Brown-Séquard) and of biochemistry 
(Emil Fischer). Apart from the greater masters, the 
names which shine out as “values” in this story— 
Benivieni, Fernel, Platter, Coiter, Dodoens, Schenck 
von Grafenburg, Severino, Tulp, Pieter Pauw, Wep- 
fer, Bonet, Kerkring, Blankaart, Vieussens, Senac, 


FOREWORD ix 


Sandifort, Gaub, Baillie, Bayle, Lobstein, Cruveil- 
hier, Rayer, Carswell, Horner, Vetter, Weichselbaum, 
Paltauf, Chiari, Panum, Recklinghausen, Villemin, 
Stricker, Weigert, Ziegler, Zenker, Paget, Delafield, 
Prudden—are essentially different from the routine 
landmarks in a straight history of general medicine, 
and illustrate Sudhoff’s view that the history of a 
special discipline can be properly written by an 
expert only. In consequence of the rise of bac- 
teriology (about 1875-1900), gross and microscopic 
(descriptive) pathology were thrown into the back- 
ground and ceased to be influential for nearly half a 
century. The antagonism of Virchow and his school 
to Koch was not personal but concerned with anti- 
cipation of this tendency. The bitter hostility of 
Recklinghausen toward Naunyn at Strassburg would 
probably have been mitigated had Naunyn been a 
Virchow pupil. During the World War, it was hard 
to find medical officers who could perform a post- 
mortem section on occasion. The remarkable organ- 
izing abilities displayed by Aschoff during the war 
period have given a fresh impetus to pathology. In 
this newer dispensation, the morphological (descrip- 
tive), biochemical and experimental phases, in other 
words, form, substance and force, are coming to be 
recognized as interdependent and correlated, as in 
physics or chemistry. “The physician, who recog- 
nizes the imperative duty of dwelling in things, ought 
to guard himself from being supposed to mean only 
things that stand still; his sphere is, on the contrary 
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with things in motion —he is a master of dynamics" 
(Allbutt). 

To go into the remoter origins of pathology, to 
inquire whence, why and how it came into being, is 
to go back to the most fundamental questionings of 
the human mind. Osler has said that “the quest for 
righteousness is Oriental, the quest for knowledge 
Occidental." After Gautama had his first sight of a 
decrepid old man, a loathsome disease, a putrid 
corpse, he rode out into the moonlight to seek the 
pathway of renunciation as well as of enlightenment. 
His solution of the great problem, “what is the cause 
of pain and sorrow, disease and death?", was the 
foundation of one of the greater religions of the world. 
The same dark problem was considered, it is true, by 
Æschylus and Sophocles, and with similar ethical 
reactions, but Hippocrates by the bedside, Galen, 
staring at the robber's skeleton, took a far different 
line from the noble Rajput prince. For the question 
raised by Sakiya Muni, in his mournful vigils under 
the Bo tree, is the very pulse and raison d'étre of 
pathology, the science of suffering and disease. The 
probable (or presumable) reactions of primitive man 
have been traced with skill and intelligence by Sud- 
hoff. The misery of the sick patient suggested a 
demon inside his body, but it was noticeable that 
flowing blood is usually associated with violent death 
or with the discomfort of menstruation, with epis- 
taxis, with internal troubles (bloody urine and faeces) 
and above all with wounds. “Blood flows from 
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wounds, as also from the nose, the eyelids, the mouth, 
the vessels, the sexual and excretory orifices . 

blood is in fact everywhere." The same reasoning, 
applied to tears, sputum, cerumen, urine, faeces, 
semen, the menses, vomitus, pus and mucus, led 
inevitably to humoralism, already crystallized in the 
sualu or ““mucus-series” of diseases in the Assyro- 
Babylonian medical texts (Küchler). From Greece 
came the number-lore of Pythagorus, his theory that 
the universe is made up of opposing elements, and the 
successive views of the Ionian philosophers, viz., that 
water, earth, air and fire are the primordial elements 
of being. In the poetic fragments of Empedocles,! 
these elements are presently combined with their 
outstanding physical qualities (wet, dry, cold, warm) 
into an archaic physical chemistry and physiology: 


* And first the fourfold root of all things hear: 
аа ec eue du erg For knowledge gained 
Makes strong the soul. For as before I spake, 
Naming the utter goal of these my words, 
I will report a twofold truth. Now grows 
'The One from many into being, now 
Even from the One disparting come the Many,— 
Fire, Water, Earth and awful heights of Air. 


For from these elements hath budded all 
'That was or is or evermore shall be. 
All trees and men and women, beasts and birds, 


1Translated by Professor William Ellery Leonard, Chicago, 1908. 


xii FOREWORD 


And fishes nourished in deep waters, aye, 

The long-lived gods, in honors excellent. 

First rose mere lumps of earth with rude impress, 
That had their share of Water and of Warm. 
These then by Fire (in upward zeal to reach 

Its kindred Fire in heaven) were shot aloft, 
Albeit not yet had they revealed a form 

Of lovely limbs, nor yet a human cry, 

Nor secret member, common to the male. 


Into clean wombs the seeds are poured, and when 
Therein they meet with Cold, the birth is girls; 
And boys, when contrariwise they meet with Warm. 
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On the tenth day, in month the eighth, the blood 
Becomes white pus." 


From cold, dry earth, cold, wet water, hot, dry fire 
and warm, moist air it was, in fact, but a step to sun- 
dry body-fluids noted by the Babylonians, viz., hot, 
moist blood, cold, moist phlegm, hot dry (yellow) bile 
and cold, dry (black) bile. From these permutations 
and combinations came the humoral pathology, which 
influenced European medical practice even into the 
seventeenth century, as evidenced by countless pas- 
sages in the Elizabethan, Jacobian and Caroline 
dramatists alone. 

Although intended primarily for students, this 
book can be cordially recommended to any physician 
who wishes to know the origins and evolution of the 
basic discipline of scientific medicine. The scheme 
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of illustration alone is highly instructive, as illustrat- 
ing the enormous amount of devoted, self-sacrificing 
labor which has helped to make our profession the 
competent body of scientific men it is today. 

F. H. GARRISON. 
Army Medical Museum 
August 9, 1928 


PREFACE 


This book is intended primarily for the medical 
student. In a day of increasingly crowded medical 
curriculum the details the student is expected to 
master must inevitably confuse him, unless he has 
some comprehensive outlook for his facts. A few 
years of teaching pathology have led to the convic- 
tion that nothing gives a better perspective of the 
subject than an appreciation of the steps by which it 
has reached its present state. 

Moreover an honest presentation of pathology 
compels the constant admission of uncertainty with 
regard to its details, which may lose the student's 
confidence, unless he is made to understand that the 
whole development of the science has been but a con- 
quest of similar uncertainties. It may surprise him 
that the greatest masters in the subject have made 
some of the worst mistakes, but on second thought 
there is much encouragement in the revelation. 

Of necessity an historical account must be largely 
biographical. Men and their books have built 
pathology. Yet without a point of view which takes 
account of the major social movements of general 
history, no real conception of the historical develop- 
ment of any subject is possible. Unfortunately a 
small book of this character, already compressed to 
the exclusion of much interesting and informing detail 
on its own subject matter, cannot hope to take much 
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account of general history, and must leave that to 
other sources. 

The biographical approach almost inevitably opens 
the way to errors in the proper assignment of credit 
for discoveries. Undoubtedly such are present in 
this book. The chief effort has been made to give 
credit to those men and schools whose discoveries 
were influential, even though that success may have 
been merely the good fortune of a ripe time. Because 
of the difficulty of evaluating the achievements of our 
own time, recent discoveries have for the most part 
been omitted. 

In the preparation of this small volume I have 
received help from many quarters. The staff of the 
John Crerar Library have been particularly kind in 
giving me easy access to their rich material and tem- 
porary possession of rare volumes for reproduction of 
the cuts. Professors Singer, Lubarsch and Loewen- 
stein have sent me material from abroad for inclusion 
among the figures. Professor Hektoen has made 
valuable suggestions with regard to the illustrations 
and loaned me useful material. Other colleagues 
and friends have aided with the manuscript, corrected 
errors and made valuable suggestions. 

I have drawn freely on the many excellent publica- 
tions in the field of medical history, too many, I fear, 
for individual acknowledgment. I am particularly 
indebted to the chapter on the History of Pathology 
by Hanns Chiari in Puschmann’s Handbook of the 
History of Medicine, to Professor Neuburger’s 
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History of Medicine and above all to Lt. Col. Fielding 
H. Garrison's Introduction to the History of Medi- 
cine, which has been of value in every chapter in this 
book. Colonel Garrison has also taken a personal 
interest in improving the text, which has been 
extremely helpful. For all of this aid I wish to 
express my thanks. 
Ee Reals 

The University of Chicago 

Chicago, Ill., June 1, 1928 
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CHAPTER I 


THE PATHOLOGY OF ANTIQUITY 


Pathology has always been only the attempt to 
understand the nature of those deviations from normal 
health which we call disease. The first pathologist 
was the first man to reason with uncommon care upon 
the physical ailments afflicting him as he emerged from 
the condition of the brutes. As men became gre- 
garious the natural division of labor among groups led 
to the separation of a profession who made a special 
inquiry into the causes, as well as the best mode of 
treatment, of illness. We meet these specialists at 
the opening of historical times, and see them in their 
early state in the primitive peoples of today. 

Archaeological discoveries of recent years have 
furnished a rich record of the observations of pre- 
historic peoples on the gross features of external 
disease. In antiquity the healing art was intimately 
bound with theological practice. The sick visited 
the temples of the gods for relief from their ills and 
pains. If convalescence, real or fancied, followed their 
prayers, tokens of acknowledgment of the divine aid 
in the form of small sculptured or molded human 
shapes portraying the diseased parts, were frequently 
left in the temple collections. Very good marble and 
terra cotta representations of hernias, tumors of the 
female breast, abdominal dropsy, obesity, varicose 
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veins, ulcers and swellings of the skin, and other 
external lesions, were thus preserved, testifying to the 
anatomical knowledge and point of view of these 
remote times. 

In ancient Egypt medical science was dominated by 
two classes of educated men, medical priests trained 
in the contents of the Hermetic books and physician 
specialists. The priest was the superior of the two, 
and medical thought grew up with him. Explana- 
tions of disease took on a theistic and demonistic tinge, 
and the driving out of devils, so familiar in the writings 
of the much-captured Hebrews, who drew many of 
their intellectual concepts from their frequent masters, 
the Egyptians, was one of the most important pro- 
cedures in the early priestly practice of medicine in 
Egypt. 

Yet even in the old papyri on the magic arts 
some objective analysis of disease can be discerned. 
One of these ancient records refers to a specific 
demon of sickness as a "brother of blood, companion 
of pus and father of malignant swelling." Thus 
early do we see attention called to certain of the ele- 
ments of inflammation, which from earliest times and 
in every period has ranked as the leading problem 
of pathology. 

Moreover, with the obvious selective localization 
of disease constantly before their eyes, as in ophthal- 
mia, dysentery and various skin diseases, it was in- 
evitable that human ailment should be correlated with 
anatomy of a sort. The earlier Egyptians apparently 
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felt freer to develop the anatomical side of medical 
science than did their successors of the later dynasties. 
As early as 4000 B.C., before the building of the pyra- 
mids, Athothis, son and successor of Menes, founder 
of the first dynasty, as we are told by the historian 
Manetho, wrote books on Medicine, the first of which 
treated of anatomy. Long before the time from which 
written records survive, a conventional anatomy 
curiously symmetrical in its exposition of the human 
frame, and inaccurate to a degree precluding much 
practical use as far as internal parts were concerned, 
was available to the Egyptian medical student and 
priest. 

The vascular system received the most attention 
and its abnormalities were not neglected. "What we 
now call aneurysms were noted and comments made 
on them, and attention was called in medical writings 
to the accumulation of blood in inflamed parts. The 
method of anatomical systematization, beginning 
with the head and its disorders and proceeding 
methodically downward, is, however, the one enduring 
contribution of Egyptian anatomical science. 

The most important sources for information on 
Egyptian medicine are the Papyrus Ebers (about 
- 1550 B.C.), deciphered by the German Egyptologist 
Georg Ebers, and the still more ancient Edwin Smith 
Papyrus, a surgical treatise with case records from 
the seventeenth century B.C., translated by Breasted. 
From these we learn of bone injuries, traumatic and 
spontaneous, of eye disease like the trachoma which 


4 A HISTORY OF PATHOLOGY 


2 ° 26511 Fe 

ы EHE ERA 
! еш ДЕ oai 
525 x ME Sa Th LA 
cm AS ee ШАҒА, u 


s 
252 par oe 
ET A жауа дау Ss AZ 
Als us жеген LS" xiu SF ES Uz 
232-8 EES mé er a 
AL AAA SATUS 

пзе д, ais a TE 
AE AL stia 2) dis TE “Т мело DA 
EU ie, s edet VERTS spss 
zi e Code ls ااا‎ ze (bras 
Ssh SE 44 (а, dá: Salles Spates 
E PAM. - = eeren Ne 


Ie Lol Ae Nie ex > El 


A PORTION OF THE EDWIN SMITH PAPYRUS DEALING WITH 
INJURIES OF THE HEAD 


Through the courtesy of Prof. James Breasted 
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still scourges the Nile Valley, of ulcerating lumps 
that might be construed as cancer, of fatty tumors, 
of intestinal parasites and dysentery, of hookworm, 
of amputation, lithotomy, bandaging, cupping, vene- 
section, circumcision, and castration, and a stupen- 
dous drug therapy which gave us our very word 
“chemistry,” the magic science of Chemi, or ancient 
Egypt, the Black land. 

Nevertheless the sixteen foot roll forming the Edwin 
Smith Papyrus, and the one hundred and ten hiero- 
glyphed columns of the Ebers, with the fragments of 
medical knowledge and practice in the Berlin and 
other papyri, contain but a slender body of informa- 
tion on pathological anatomy for a people with the 
unique opportunity of the Egyptians. In the five 
thousand years of shifting Egyptian dynasty before 
the Arabs swept across the banks of the Nile, some 
three quarters of a billion human bodies with all 
the ills to which the flesh is heir, passed under the 
hands of Egyptian embalmers. A largeproportion 
of these were opened in the process, and countless 
thousands of diseased hearts, shrunken, abscessed and 
tuberculous lungs, cirrhotic livers, enlarged and 
atrophied spleens, infected kidneys and bowels, 
hardened arteries and clotted veins, in gigantic, 
solemn procession must have been seen, handled, and 
sealed in jars or thrown away by the despised “para- 
schistes," who made the initial incision, or the re- 
spected “taricheutes” who completed the evisceration. 
And of all the pathological knowledge that must have 
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been occasionally if momentarily attained in these 
fifty centuries of monotonous and ruthless, coarse 
dissection, scarcely a trace has survived in written 
records. 

It remained for modern anatomists to supply visible 
proof of the same vulnerability of internal human 
tissue forty centuries before Christ as today. From 
the brilliant investigations of Elliot Smith and Marc 
Ruffer on the mummies of ancient Egypt, we know 
that bone tumors, and tuberculosis of the spine 
occurred, that osteomyelitis and arthritis deformans 
were common, that arterio-sclerosis of the senile, 
atheromatous type with deposit of calcium salts, 
was at least as frequent as it is with us, and possibly 
more so, and that pneumonias, anthracosis, pleurisies, 
renal atrophies and abscesses, splenomegalies and 
gall stones troubled or cut off the Pharoahs and priests 
of Ammon, with the same kind of gross and micro- 
scopic change to be seen in the fresher human clay of 
the twentieth century. 

Only with the Alexandrian Greeks of the last three 
centuries B.C., who were in Egypt, but not of it, did 
the civilization of the Nile make lasting contribution 
to the sciences of anatomy and pathology. To be sure 
Greek students long before Hippocrates, journied to 
Memphis and Heliopolis, and brought away much 
medical lore, but it was not pathology as the Greeks 
came to know it or as we know it today. The Greeks 
for all their polytheism were skeptical of the super- 
natural, and the highly speculative demonistic 
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pathology of Egypt was less appealing than the still 
speculative but more rational humoralism of uncertain 
but probably Eastern origin, which finally became 
gospel among them. 

The civilization of Mesopotamia contributed still 
less than Egypt of lasting value to pathology, and 
although the Code of Hammurabi (about 2200 B.C.), 
and the clay tablet library of Assurbanipal in Nineveh 
(about 650 B.C.) give much information on medical 
and surgical practice among the Babylonians and 
Assyrians, they indicate that for the most part these 
peoples were content to assign disease of unobvious 
cause to malicious demonic influence. 

The ancient Hebrews contributed independently to 
medical science in its sanitary and hygienic aspects, 
but accepted the theological conceptions of the 
Egyptians, Babylonians and Assyrians on the nature 
of disease. The Talmud, not completed until the 
second or third century A.D., had the benefit of 
matured Greek science, and reflects Greek ideas in 
recording superficial pathological anatomy. In the 
Talmud are recorded observations even in the field of 
experimental pathology, such as removal of the uterus 
and spleen. The careful proscriptions with regard 
to meat made the Jews familiar with pathological 
conditions in diseased animals, and no doubt in a 
subtle way went far to develop a pathologic anatomic 
tradition. 

Assyrian, Babylonian, Jew and Egyptian alike went 
down before the Mede and Persian. But the Persians, 
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who were to play such a great part in medicine in its 
period of Islamic domination, drew their medical 
science from alien sources in the pre-Christian era. 
Both Cyrus the Great and his son-in-law Darius I, 
who conquered Asia and Europe from the Indus to the 
Danube, called physicians to the Persian court from 
Egypt and Greece. It is even attested by Herodotus 
that Democedes of Crotona (520 B.C.), founder of a 
medical school in Athens, healed Darius’ wife Atossa, 
daughter of Cyrus the Great, of a cancer of the breast. 
While the accuracy of the statement is questionable, 
the case is of interest to the pathologist as one of the 
first on record in tumor pathology. 

In the brilliant period of Greek culture succeeding 
the ebb of Persian sway, fall the writings traditionally 
attributed to Hippocrates of Cos (460-370 ? B.C.), 
himself something of a mythical figure, but by age- 
long consent honored as the Father of Medicine. The 
uncertainties regarding the authorship of the great 
writings of the medical school of Cos are too well 
known to warrant repetition here. Modern scholar- 
ship is slowly achieving a separation of the “genuine” 
output of an individual Hippocrates from the rest of 
the great body of medical doctrine from the Coan 
school, but the sanction of tradition still warrants our 
inclusion of the whole set of writings in the “Hippo- 
cratic Collection." 

With the Hippocratic group begins the scientific 
study of medicine and its divorce from theism and 
demonology. The lay supplicants who placed clay 
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models of cancerous breasts and varicose veins on 
the temple altars assumed a supernatural cause for 
their ills. The Hippocratic school, for their part, 
put their stamp on a mechanistic conception of disease 
that soon dominated all medicine. 

This was the Humoral Pathology. The origin of 
its underlying doctrine is lost in antiquity. The theory 
probably came to the Greeks through Babylon. 
In its simplest form it attributed disease to anomalies 
of the fluids or humors of the body, and in that form 
it persists today. The layman is still inclined to 
attribute boils to an effort of the blood to rid itself of 
its impurities. But in the elaborate form of the 
Hippocratic school the doctrine became a coil of 
complexity that even the generous systematization of 
the modern, logic-loving historian cannot save from 
seeming fantastic. 

The humoral pathology developed by the School of 
Cos followed the example of philosophy in other fields 
in condensing its unit elements to four. The four 
elements of Greek philosophy, air, water, fire and 
earth, and the four qualities, moisture, cold, warmth 
and dryness, found their analogues in the four humors 
of the body: the blood, which was warm and moist 
like air; the phlegm which was cold and moist like 
water; the yellow bile, which was warm and dry like 
fire; and the black bile, which was cold and dry like 
earth. The source of these humors was fairly closely 
defined: for the blood, the heart; for the phlegm, the 
brain; for the yellow bile, the liver; and for the black 
bile, the spleen. 
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Health was believed to depend upon a normal blend- 
ing or eikpaoia and disease upon a faulty mixture or 
dvoxpacia of the humors. For example, an excess of 
phlegm in any part, dropping down from the head, 
might result in the lungs in the characteristic signs of 
consumption, in the abdomen in dropsy, in the bowels 
in dysentery, in the rectum in hemorrhoids, etc. 
Catarrh and the supposed wide transportation of 
phlegm played an important part in Hippocratic 
pathogenesis. But it was the black bile to which the 
ancients attributed the greatest power for evil, and 
it is no exaggeration to term that stage of medical 
history from Hippocrates to the Renaissance, the 
period of the atra bilis. 

The character of the humoral dyscrasia determined 
the nature of the disease; the type of dyscrasia in turn 
was more or less dependent on the environment. 
Thus phlegmatic dyscrasias were common in winter, 
sanguinous in the spring, yellow bile aberrations in 
summer and black bile in the autumn. And thus 
were “epidemics” determined, the word in its original 
significance meaning general susceptibility to a given 
type of disease at a given place or time, more than 
spread of contagion. According to the Hippocratic 
concept, disease was prone to pass through three 
stages: a raw preliminary stage, a ripening stage, 
called the state of coction or pepsis, in which a cooking 
of the humors took place, and finally a stage of crisis, 
in which elimination of the superfluous humor or 
abnormal mixture of humors occurred. 
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According to this doctrine and the firmly grounded 
Hippocratic belief in the normal tendency of the body 
toward self cure, certain symptoms of disease, such as 
fever, represented the effort of the body to preserve 
life through coction or cooking of the altered fluids, 
while others, the cough, the vomiting, the diarrhoea, 
sweating, ulceration, etc., signified a crisis in which the 
excremental humors formed through the process of 
coction were expelled. Should the body be unable to 
accomplish coction or sustain crisis, the patient might 
die. 

It is hard for us to see in this much besides fertile 
imagination, disregarding, as we do, the probability 
that science two thousand years hence will find much 
in our own medical and physiological belief just as 
fanciful. But the pathology of the Hippocratic school 
was not limited to speculation; there was much definite 
knowledge of disease processes to form a rational 
basis for medical practice. 

The Hippocratic writers left good descriptions of 
inflammation in wounds, in puerperal sepsis, in 
pharyngitis, etc. They knew that patients with 
suppurative processes experienced chills and fevers. 
To be sure they considered pus merely transformed 
blood, heated to the point where it putrefied. 

With cancer of superficial organs they were quite 
familiar. They introduced the terms xapxivos and 
каркіуоџа, carcinos apparently signifying a non-healing 
ulcer, even hemorrhoids, while carcinoma indicated a 
malignant tumor. A hard type of tumor, the oxippos, 
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was distinguished from open carcinos or carcinoma. 
Our term scirrhus has almost the original significance. 
In the Diseases of Women scirrhous induration of the 
cervix of the uterus is mentioned, and lumps (фдрата) 
are described in the breasts, developing without 
ulceration into carcinos. Possibly the description 
referred to benign tumors. 

The phymata of the ancients, mentioned as far 
back as Archilochus (719-633 B.C.), apparently in- 
cluded abscesses and tubercles as well as what we now 
consider true tumors. Frequent reference to phymata 
in the easily recognized descriptions of tuberculosis, 
has led Flick to believe that the Hippocratic authors 
saw tubercles in the dead body, and associated them 
with lung disease. The Romans translated the word 
as “tubercle.” 

The descriptions of malaria are classic from the clini- 
cal point of view. Accounts which may refer to 
typhoid fever and influenza are less clear. Mumps 
was well described. Pneumonia was well known. 
The Hippocratic writers are often given great credit 
for distinguishing it from pleurisy, but what they 
described as pleurisy was probably truly pneumonia. 
Empyema is well described, as well as the spontaneous 
discharge of pus through the ribs and collapse of the 
lung. 

The descriptions cover as a rule, however, only 
symptoms and external changesinthe afflicted patient. 
With the exception of a few observations like the last, 
internal morbid anatomy was an unknown field. In 
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the first place the Greeks of Hippocrates’ time knew 
little normal anatomy. Renouard (Comiegnys’ trans- 
lation) says, “Piecing together all the fragments of the 
Hippocratic writers relative to the structure of the 
human body, it would be impossible to compose from 
them a regular or complete treatise on anatomy, for 
with the exception of the skeleton they possessed very 
limitedand imperfect notionsof any organic apparatus. 
They confounded under a common name nerves, 
ligaments and tendons; they distinguished very im- 
perfectly the arteries and veins, and the muscles in 
their eyes were inert masses designed solely to cover 
bones, serving as an envelope or ornament. They 
possessed in short only gross and false ideas on the 
structure and functions of the brain, heart, liver, lungs, 
digestive and generative apparatus, for the reason 
that they had never been able to devote themselves 
to regular dissections. But this did not prevent them 
from adducing very decided opinions on the organs 
and their functions, which no one could verify or 
deny." 

For a proper appreciation of the obstacles to the 
development of an anatomical pathology, it must be 
recalled that the Greeks cremated their dead and that 
in popular superstition, without this conventional 
treatment of the departed, the soul continued to 
wander restlessly forever on the banks of the river 
Styx. 

Nevertheless in the Hippocratic period the dis- 
section of animals was assiduously cultivated and in a 
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general way the position and character of the viscera 
were of course well known. Perhaps none added 
greater force to the movement than the unrivalled 
philosopher, physiologist, embryologist and compara- 
tive anatomist Aristotle (384-322 B.C.). This great 
scholar, while he never dissected human corpses him- 
self, indirectly was of enormous influence on the 
science of anatomical dissection. His astonishingly 
extensive studies of animals and their development 
mark him as one of the founders of the science of 
zoólogy. He was the councilor of Philip of Macedon 
and tutor of Philips son Alexander the Great. 
Among the several Alexandrias founded by the youth- 
ful empire builder was that at the mouth of the Nile, 
which became foratimethe first city of the world. In 
the break up of the Alexandrian empire, following the 
early death of the conqueror, this city and Egypt fell 
to Ptolemy of Macedonia, one of the most brilliant 
of Alexander's associates, himself influenced by 
Aristotle at the court of Philip. 

Ptolemy, true to his intellectual training, estab- 
lished the Museum of Alexandria, the world's first 
university, and the great Alexandrian Library. His 
immediate successors added hugely to both. Here all 
branches of knowledge were cultivated, and none 
prospered more, nor became more famous than the 
school of medicine. And here for the first time 
anatomy became the key stone for the structure of 
medical science. Here and apparently here only in 
the ancient world, dissection of the human body was 
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practiced on an extensive scale. Both Celsus and 
Tertullian, indeed, claim that the early Alexandrian 
anatomists dissected living criminals. This is at least 
doubtful. It is said the Ptolemies themselves went 
into the dissection rooms and took part in the study 
of the dead, giving royal sanction to a process hitherto 
considered a desecration. And to Alexandria for four 
hundred years came the most promising medical 
students of the entire world. 

Unfortunately the writings of the Alexandrian 
physicians are all lost. Our most important sources 
of information on their work are Celsus, and the 
Alexandrian students, particularly Galen. In anat- 
omy two men stand out above all others, Herophilos 
and Erasistratos. 

Herophilos, whose name is preserved for us in the 
“Torcular Herophili," was born at Chalcedon on the 
Bosphorus before 300 B.C., and became a pupil of 
Praxagoras of Cos, a disciple of the Hippocratic school 
noted for the extent to which he pushed the humoral 
theories of disease. Herophilos, however, although 
he followed the Hippocratic school in therapy, broke 
away from its speculative biology, and developed a 
physiological system of his own. He based life on 
four forces: a nourishing, located in the liver and 
digestive tract; a warming, located in the heart; a 
mental, located in the brain; and a sensitive, located in 
the nerves. 

He was perhaps the first anatomist to pursue the 
Science as an independent profession. So far from 
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confining his attention to normal anatomy, however, 
he tried constantly to correlate it with disease, being, 
according to Pliny “the first man who searched into 
the causes of disease" by dissection of the human body. 
We are quite ignorant however of what he learned, and 
can only guess at his contributions from the clear 
anatomical point of view of Celsus, who drew most of 
his pathological anatomy from “the Greeks," pre- 
sumably meaning the Alexandrians. 

His contemporary Erasistratos (about 310-250 B.C.) 
was more notable as a physiologist than an anatomist. 
He was born at Iulis on the island of Ceos, the son of 
a physician and trained by Metrodorus, in turn a pupil 
of Chrysippos. The latter was one of the best known 
figures in the medical school of Cnidos, a rival school 
to that of Cos, and less inclined to abstract specula- 
tion. How long Erasistratos lived in Alexandria we 
do not know. For a time he was court physician at 
Antioch, capital of the Seleucid dynasty, another of 
the great sovereignties formed in the dissolution of 
Alexander's empire. 

Erasistratos was truly one of the founders of Path- 
ology, although most of his exact concepts have long 
since been discarded. "These were built on a system 
of physiology developed by himself, based on one of 
the most misleading scientific errors of the ancients. 
The arteries, as Erasistratos and his fellow dissectors 
saw them, were collapsed, containing at the most only 
air. Today we know that the elasticity of the arterial 
walls drives the blood on into the capillaries after 
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death, and that air gets in only after the vessels are 
opened, an event inevitable in dissection. But 
Erasistratos knew nothing of capillaries, and believed 
in two circulations, one for blood from the heart and 
one for air from the lungs. These were the two im- 
portant substances for the continuance of life, fur- 
nishing respectively nourishment and energy. The 
material distributed to the substance of the organs 
by the veins he called “parenchyma,” a word we use 
today in a somewhat different sense. When the 
organs became overfilled, and the nutritive material 
was insufficiently digested, a condition of “plethora” 
developed. 

He built his whole system of pathology around the 
condition of “plethora,” localizing the disease ana- 
tomically, but explaining it in terms of this nutritional 
invention. And into the system he fitted easily as an 
example of plethora of the liver, his classic observation 
of dropsy of the abdominal cavity in the presence of 
woodeny hardness of the liver, or as we would say, 
cirrhosis of the liver with ascites. And although the 
explanation of the accumulation of fluid in this familiar 
condition is different today, Erasistratos’ definite 
association of the dropsy with the liver disease, shines 
through the ages as a clear example of what the keen 
Alexandrian anatomists accomplished, for the first 
time in human history, by deliberate dissection for the 
purpose of explaining disease. 

Inflammation was considered by Erasistratos to be 
the result of an overstuffing of the vessel terminals 
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with blood. Fever was explained as an overfilling of 
the arteries with “pneuma” or air. Even the presence 
of blood in the arteries, which he considered normally 
air-containing, was pathological. One can see in 
his ideas a suggestion of our modern concept of 
hyperemia. Inflammation of the lungs was the result 
of a congestion of the lung arteries, arthritis a ple- 
thora of the joints. He was only making the same 
mistake that all morbid biologists of his time, and all 
subsequent time, have made, namely, confusion of 
cause and effect. 

Both Herophilos and Erasistratos left an only 
slightly less brilliant group of followers, who like 
their masters cultivated anatomy and pathological 
anatomy, and thus broke far away from the aira 
bilists of the School of Cos. But the impetus given to 
medical science by the first Ptolemies was short- 
lived. Long before Julius Caesar annexed Egypt, 
Alexandrian science was conventionalized, pedantic 
and no longer productive. In 48 B.C. the great 
library was largely destroyed by Caesar's own soldiers. 
Fortunately before this happened much of the ancient 
learning of the medical Alexandrians had been trans- 
ported in copied manuscripts to other lands, including 
Rome, where in the following century Celsus pre- 
served the essence of it in the De Re Medicina. 

Between the Alexandrians and Galen various more 
or less short-lived sects attempted to systematize 
diseases according to some simple formula. Asclepia- 
des of Bithynia (about 128-56 B.C.) vigorously op- 
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posed the humoral pathology of Cos, and made just 
as little use of the learning of the Alexandrians. The 
essential teaching of Asclepiades was contained in the 
mechanistic doctrine of “strictum et laxum,” based on 
the supposed variability in tone of the innumerable 
body pores, hypothetical tubular spaces between the 
constituent and also hypothetical atoms of the body, 
through which the vital juices flowed. Undisturbed 
fluid motion, and corresponding health, depended on 
the maintenance of proper relation in size between 
the atoms and these pores. Were the latter unduly 
constricted or relaxed, disease resulted, acute as a rule 
in the former, chronic in the latter. 

Asclepiades' disciple, Themison of Laodicea (123-43 
B.C.), a bungler as a physician if we may judge from 
the biting comment of the caustic Juvenal, enlarged 
upon the strictum et laxum theory. Like Asclepiades 
he distinguished conditions characterized by (1) 
rigidity or tension and (2) relaxation, both dependent 
upon the state of the body pores, and associated with 
excess or deficiency of excretion. This he made the 
underlying basis for the School of Methodism which 
he founded, and which was continued by his pupil 
Thessalos of Tralles. Many of the adherents of this 
school insisted that a knowledge of anatomy and its 
morbid changes was superfluous in the treatment of 
disease, a contention that doubtless had much to do 
with its eventual demise. Nevertheless Methodism 
was in the ascendancy in Rome for the two centuries 
prior to the time of Galen, and far from defunct for a 
long period after that. 
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The Pneumatic School, developed particularly by 
Athenaeus of Cilicia (about 70 B.C.) presupposed an 
aërial spirit or pneuma governing the solids and liquids 
of the body, the normal or abnormal action of which 
meant physiological or pathological phenomena. It 
contributed nothing and soon sank into insignificance 
as a school of thought, but its underlying doctrine 
has cropped out repeatedly from Galen to modern 
times, with the pneuma as the symbol of vitalism, an 
invisible prop on which Paracelsus, van Helmont and 
all the other mystics leaned heavily. 

The greatest compilation of pathological knowledge 
before Galen is unquestionably the De Re Medicina of 
Cornelius Celsus, a Roman patrician of the time of 
Augustus and Tiberius (about 30 B.C. to 38 A.D.), 
apparently not a physician, but a man of leisure with 
comprehensive interest and a taste for literature. 
Probably because of his non-professional position, 
Celsus was ignored by or unknown to the medical 
profession of his day, and had absolutely no influence 
upon it. His works were soon lost, or buried in 
monasteries and only occasionally read, until 1443, 
when Thomas of Sarzanne, afterwards Pope Nicholas 
V, ran across an ancient manuscript in the church of 
St. Ambrose in Milan, which was seized with eagerness 
by medical men of the time and exerted an enormous 
influence upon Renaissance medicine. 

However little it influenced its own period, the De Re 
M edicina is interesting to usforthelightitthrowsupon 
thestate of knowledge of morbid anatomy and physi- 
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ology available to the medical practitioner at the close 
of the pre-Christian era. Inspired chiefly by Hippoc- 
rates, the school of Asclepiades and the physician- 
anatomists of Alexandria, and based more directly, 
asit must have been, largely upon other medical works 
now lost, it stands chiefly as the everlasting monument 
of the Alexandrian school, and in a sense, as Neuburger 
says, takes the place of their lost literature. It 
emphasizes, more than any other document, the 
enormous advance in anatomical point of view since 
Hippocrates. 

Book IV of the eight books is a rich storehouse of 
pathological observation for its time, in which diseases 
are listed and described in the classic anatomical 
order, head, chest, abdomen, etc. Peripneumonia is 
described as a disease in which the whole lung is 
affected, obviously our pneumonia. Spleens so large 
as to be felt and firm enough to resist pressure, are 
recorded; certainly some of these were the result of 
malaria. There is mention of a “distemper seated in 
the large intestine principally affecting that part where 
I mentioned the caecum to be, accompanied by violent 
inflammation and vehement pains, particularly on 
the right side," and yet appendicitis did not enter the 
death records until after 1880! 

Book III contains the classic definition of inflam- 
mation: “Notae vero inflammationis sunt quatuor, 
rubor et tumor, cum calore et dolore," the redness, 
swelling, heat and pain that every medical student 
knows. In this same book is a clinical discussion of 
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fevers, and a description of “that most dangerous 
kind of consumption, which the Greeks call “gisis,” 
with a strictly Hippocratic humoral explanation. 
Neither Celsus nor the Alexandrians could step quite 
clear of phlegm and the atra bilis. 

The description of discharging “blood, sanies and 
pus" from wounds, in Book V, is classic, and the pic- 
ture of skin cancer in the same book more than fair. 
His account of scrofula, ““concretions of pus and blood, 
resembling small glands, growing chiefly in the neck 
but also in the armpits, groins and sides," brings up 
a familiar picture. The “collection tending entirely 
to suppuration, appropriating to itself the general 
name of abscess, red, hot and hard, changing to white 
when the suppuration is beginning, long after the onset 
of swelling and redness,” leaves little to be desired for 
adequacy of description of the abscess. 

Space does not permit more than mention of his 
account of gangrene of various parts, of “pus dis- 
charging from the ears, leading to insanity and death" 
(meningitis, unquestionably), and his description of 
gout, hernia, gonorrhoea and soft chancre, urinary 
calculi, etc. The eight books De Re Medicina may 
fitly be considered the first Special Pathology, a 
work almost modern, which, lacking the confusion 
and verbosity of Galen, stands as the only thing of 
its kind before the Pathologiae Libri VII of Jean 
Fernel. 


CHAPTER II 


GALEN AND THE MIDDLE AGES 


With the opening of the Christian era the school of 
Methodism was dominant in Rome, and disease 
commonly explained in terms of supposed variations 
in size, either constrictions or abnormal distentions, in 
the hypothetical pores of the body. The humoral 
pathology of Hippocrates and his associates and 
followers, was for the time in partial eclipse. The 
concrete observations of the Alexandrian anatomists 
on internal organic change in disease were largely 
neglected and in a fair way of being forgotten, al- 
though the knowledge was still available to the student 
who would read, and had been compiled in excellent, 
concise form by the Roman literateur Celsus. The 
leading physicians were Asiatic Greeks, trained in 
abstract philosophy and good observers, but little 
inclined to submit their speculations to rigorous test. 
Human dissection had ceased to be practiced in the 
civilized world, and the science of pathological 
anatomy was therefore at a standstill. 

Nevertheless there were many adherents of other 
sects, such as the Pneumatists, who avoided both the 
humoral and the Methodic pathological doctrine, and 
not a few unorthodox Methodists, subscribing in a 
general way to the hypothesis of constricted and 
relaxed pores, but not hide bound, and open to truth 
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regardless of its source. These are sometimes called 
Eclectics. Of this group none achieved a greater 
reputation than Soranus (about 100 A.D.), a native 
of Ephesus in Asia Minor, a student in the later 
Alexandrian school of medicine, and finally practi- 
tioner during the reigns of Trajan and Hadrian in 
Rome. He is known chiefly for his development of 
obstetrics and gynecology, although he may have been 
equally capable in other branches of medicine, little 
more than his works on obstetrics and diseases of 
women having survived. He contributed to specific 
pathology mostly with respect to the female generative 
organs, leaving descriptions of inflammation of the 
uterus, scirrhous tumors and “‘scleromata” of the uterus 
(possibly cancer and our benign “fibroid” tumors), 
and the less serious displacements, and leucorrhoea 
and excessive bleeding. Through the Methodist 
compiler and systematist Caelius Aurelianus we know 
something of his general pathology, which was 
Methodist in type, emphasizing the supposed general 
state of the body as well as any particular anatom- 
ical manifestations. Pneumonia, for example, was 
considered a generalized disease, with a tendency 
toward specific pulmonary localization. 

Rufus of Ephesus, also educated in Alexandria, 
and a contemporary of Soranus in Rome, left good 
descriptions of two of the great plagues of increasing 
seriousness in the West, leprosy and bubonic plague, 
as well as of erysipelas. His anatomical point of 
view is illustrated in his little book of nomenclature 


GALEN AND THE MIDDLE AGES 25 


On the Naming of the Parts of the Human Body, and it 
is noteworthy that he lamented his lack of oppor- 
tunity to dissect bodies of men, as was formerly done, 
and his own restriction to monkeys. He described 
skin cancer, and some of his records are supposed to 
refer to melanotic tumors. 

One of the greatest surgeons of the time was another 
contemporary of Soranus, a Syrian, Archigenes of 
Apameia, who is usually considered a representative 
of the pneumatic school. We are uncertain just 
what he wrote, but have good reason to believe that 
much of the writings of Aretaeus and Aétius are based 
largely on Archigenes, the ancients having a notorious 
habit of incorporating vast treatises of others into 
their own works without even perfunctory thanks. 
Archigenes seems to have known a good deal about 
cancer of the breast and uterus, and recognized the 
occasional occurrence of cancer in the breasts of men. 
He repeated the analogy to the tenacious hold of the 
crab, which had impressed the early Greeks, and 
recognizing the usual futility of surgical removal, 
left a salve, the medicamentum archigenis ad cancros 
ulceratos, in use to the sixteenth century. 

The eclectic Pneumatist Aretaeus of Cappadocia, 
whose exact period is still conjectural, left a classic on 
The Causes and. Characteristics of Acute and. Chronic 
Disease which is Hippocratic in its general physiology 
and pathological doctrine, but far more modern in its 
attention to anatomical detail. Each chapter opens 
with a short anatomical description of the part treated. 
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For each disease he at least presumed an anatomical 
basis, and his belief in the presence of ulcers of the 
intestine in dysentery and explanation of crossed 
paralysis, his correlation ofascites and general anasarca 
with dyspnoea and a failing heart action, and his 
picture of a “lung not decayed, but filled with humors 
and concretions" in phthisis, with reference to the 
usual terminal looseness of the bowels, and truly 
appalling picture of the associated emaciation, indi- 
cate a predominately anatomical point of view. His 
clinical accounts of pneumonia, diabetes, leprosy 
and diphtheria (ulcera Syriaca) have been much 
praised. Much of the information, according to 
Wellmann, must have come from Archigenes, but 
the teaching method is presumably Aretaeus’ own. 
He quotes only Hippocrates, and initiates the return 
to humoral explanation of disease that culminated 
with Galen. 

Galen (129-201 A.D.) was born in the rich and 
cultured city of Pergamus, Asia Minor. Before he 
was twenty he was off on those travels that took him 
to most of the medical centers of the civilized world. 
Alexandria was his ultimate goal, however, and it was 
Alexandria to which he referred most in later years. 
There he was a pupil of the school developed by the 
anatomist Marinos, a man well versed in the teaching 
of his celebrated predecessors, who claimed to have 
verified all their discoveries in the human body with 
his own hands. 

At twenty-eight he was back in Pergamus, and, 
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already known through his writings as а rising young 
anatomist, was appointed physician to the gladiators, 
a position affording much surgical experience. After 
four years this palled and he set out, like so many of 
the briliant young physicians of Asia Minor, for 
Rome, where he spent five years practicing medicine 
and holding anatomical discourses before select audi- 
ences, never for a monent, however, despite his popu- 
larity, giving up his anatomical research. "These five 
Roman years were among his best. 

The professional jealousy of his fellow physicians 
ultimately, however, made Rome unpleasant for him. 
Galen published his opinion of his opponents in 
scathing terms, but left town none the less, just 
escaping a visitation of the plague in 166 A.D. He had 
no sooner reached Pergamus than he received a 
summons from the Roman Emperor Marcus Aurelius 
Antoninus to join him and Verus in Aquileia, where 
war was being prepared against the Teutonic tribe of 
Marcomanni and Quadi. Galen disliked the prospect, 
but bowed to the command, proceeding through 
Thrace and Macedonia, only to see the military proj- 
ect utterly upset by another outbreak of plague, in 
which Verus died. Galen trailed after Antoninus to 
Rome, tolet him know quite definitely that he had had 
enough of the field, and that his domain was quiet prac- 
tice and scholarly research. Antoninus acquiesced, 
appointing him personal physician to his son Commo- 
dus, a position making no great demands on Galen's 
time, and from 169 A.D. to the end of his life, under 
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Antoninus, Commodus and Septimus Severus, the 
industrious physician devoted practically undisturbed 
attention to scientific work and voluminous writing, 
not only on medicine in all its phases, but even on 
philosophy and rhetoric. 

Galen is perhaps the greatest medical figure of all 
time. He has been much abused because his works 
held despotic authority over European medicine 
for thirteen centuries after his death, with all their 
error as well as truth accepted as medical gospel. It 
is hard to see how thisis Galen's fault. It is true that 
he rated himself high, and that his works teem with 
hearty expressions of self-approbation and equally 
and unmistakable disapproval of those with whom he 
disagreed. This does not seem to have been profes- 
sional bad form in the second century, however. 

Galen's preéminence rests first of all on his inde- 
fatigable industry and enormous productivity. His 
mistakes and false analogies do not neutralize the 
progress he made, any more than the unquestionably 
numerous mistakes daily broadcast in the scientific 
literature of the twentieth century, will in the end 
nullify this century's scientific progress. The twenty- 
first will presumably preserve the good and discard 
the false, just as Vesalius, Columbus, Fallopius, 
Harvey and Morgagni did with the works of Galen, 
leaving, let it be understood, an enormous body of 
established fact. 

We are not concerned here with Galen's anatomical 
and physiological beliefs and discoveries, except as 
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they bear on his contributions to pathology. Galen’s 
general pathology was the now quite defunct humoral 
doctrine of the Hippocratic collection, supplemented 
by his own conception of a guiding spirit or pneuma; 
and it must be admitted that he outhumored the most 
extravagant humoralists of the School of Cos. It 
was Galen more than Hippocrates who made the 
Middle Ages thirteen centuries of dread of the atra 
bilis. It was, however, Galen's enormous specific 
knowledge of disease, i.e., his special pathology, that 
stamped his whole output, including his humoral 
pathology, with authority. 

We must remember that Galen's knowledge of 
morbid change in the body was accumulated without 
the opportunity for post-mortem examination. After 
he left Alexandria he dissected not more than two or 
three human bodies, although he perhaps saw a few 
presumably normal bodies of slain barbarians opened 
by the military surgeons in his brief service with the 
legions. He was forced to snatch the opportunity of 
improving his knowledge of the anatomic basis of 
disease from the living patient, and by shrewd combi- 
nation of his knowledge of the anatomy of apes and 
swine, and his familiarity with external lesions in man, 
guess at the specific internal abnormalities. Had 
Roman tradition licensed necropsy there is no limit 
to what he might have learned. No man who ever 
lived would have made more of the opportunity. 

Galen's views and discoveries in pathology are 
found largely in his Seats of Disease, his Abnormal 


30 A HISTORY OF PATHOLOGY 


Tumors, the Therapeutic Method—addressed to Glau- 
con, his work on the Natural Faculties, and that on 
Paris Affecied. The first is a large treatise on local 
pathology and diagnosis. The work on tumors is 
brief, but important. The Therapeutic Method, 
addressed to a philosopher friend, is a large work 
describing the nature of individual diseases and their 
treatment. Itis at once a text-book of pathology and 
of therapeutics. The Natural Faculties is a physio- 
logical text, with frequent reference to the abnormal, 
and the Parts Affected, as the name indicates, really 
a great reference book of special pathology and patho- 
logical physiology. 

Much of Galen's pathogenesis is based on his con- 
ception of presentation (zpósfec:s) and adhesion 
(трӧсфосиѕ). When a proper amount of the right 
kind of fluid reached a given organ it adhered and 
was there utilized. Normal digestion and absorption 
of fluid from the intestine is a simple illustration. 
Should an imbalance, however, occur between presen- 
tation and adhesion, disease resulted. If the alimen- 
tary tract, for example, refused to accept the food 
presented, ie. fail to permit adhesion, vomiting 
occurred. 

Such was his explanation, likewise, for edema, and 
its generalized form anasarca, in which the body 
cavities and subcutaneous tissue are filled with fluid, 
a condition with which Galen was doubtless as familiar 
in its gross, external aspects as we are. To Galen 
the water-logging of the tissue occurred because the 
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fluid presented to the parts was too watery, failed to 
adhere and become converted into a tissue juice, and 
therefore easily slipped away from the solid parts of 
the body. It must be remembered that the expla- 
nations of edema today are still speculative. 

He made a bad error in refuting Erasistratos’ 
explanation of ascites or accumulation of fluid in the 
abdominal cavity. The Alexandrian had recorded 
this condition as the result of a woodeny hardness of 
the liver, “cirrhosis,” as we say today (Chapter I). 
Apparently anything Erasistratos said was to Galen 
like a red rag to a bull, and he felt forced to charge it. 
In discussing abdominal dropsy Galen wrote that he 
had frequently seen it produced by the simple sup- 
pression (cauterization?) of hemorrhoids, and adds, 
“certainly the liver was not implicated in that kind of 
dropsy." As a matter of fact it probably was, for, as 
we know today, the distended hemorrhoidal veins 
might well have owed their enlarged, incommodious 
state to the fact that they were taking over one of the 
functions of the liver, viz. passage of blood from the 
intestinal venous system to the general circulation. 
Great enlargement of the hemorrhoidal veins might 
furnish sufficient compensation for a disordered liver, 
and ascites be avoided. Galen’s "suppression" of the 
hemorrhoids simply destroyed the compensation. In 
general all of Galen's explanations of changes due to 
circulatory abnormalities suffered from his faulty 
knowledge of the blood circulation. 

Jaundice was explained on a basis similar to edema. 
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Galen was quite well aware that jaundice is the result 
of absorption of bile into the blood, and familiar with 
the fact that when the body is full of bile the stools 
are frequently free from it. He missed the connec- 
tion, however, and fell back for his explanation of 
jaundice upon the ancient supposition of relation 
between the spleen and bile. But whereas the school 
of Cos believed that jaundice resulted from excessive 
secretion of bile by the spleen, Galen proposed the 
theory that it was due to a failure of the spleen to 
remove the black bile already present in the blood. 
Here again was a disbalance between presentation 
and adhesion. The rôle of the spleen was to clear 
the blood of black bile, but if the spleen was out of 
order, enlarged, for example, as he says, from internal 
suppuration, in spite of normal presentation adherence 
might fail to occur, and the blood, therefore, take on a 
bad color. This was an ingenious enough theory for 
the second century A.D., no different in character 
from the twentieth century hypothesis of a detoxicat- 
ing function in the liver and thyroid; no doubt the 
anatomical basis for it was Galen's observation of 
jaundice in the presence of an enlarged, that is pal- 
pable, and therefore diseased spleen, not an infrequent 
occurrence. 

Galen was a keen student of inflammation. He 
included it among the morbid swellings or tumors, 
was laborious and long winded in his explanation, and 
piercing in his apprehension of fact. In accordance 
with his general theory of disease as an alteration in 
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the humors or their pneumatic control, he considered 
inflammation to be due to an excessive accumulation 
of any of these in the affected part. With continued 
stagnation of the humors arose the four cardinal 
symptoms of redness, swelling, pain, and heat, to 
which he added a fifth, pulsation. After these came 
exudation of serum (ixwp) and suppuration, possibly 
followed by general corruption (cfs). Gangrene 
was an inflammation of great extent, and Galen was 
acute enough to note that in this condition in the 
legs, the arteries were impermeable. 

Had Galen stopped there, much good and no harm 
might have resulted, but his insistence on the full 
measure of the humoral doctrine, led to far reaching 
mischief. A too literal disciple of his master Hippoc- 
rates in this instance, he emphasized “coction” or 
suppuration as an essential part in the healing of 
wounds, to such a degree that his slavish apostles of 
later centuries, particularly the Arabs, instead of 
letting nature take its course in this respect, as did 
Hippocrates and Galen, went to all lengths to promote 
suppuration, and with them arose the notion of 
“laudable pus," the most pernicious concept that ever 
sullied Medicine. 

On the other hand Galen’s shrewd reasoning from 
external signs concerning internal inflammations was 
at times superb. He was not only able to detect pus 
in the urine, but from its state made skillful deductions 
as to its origin. If it was in coarse suspension or 
membranous flakes, he assumed, probably correctly, 
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that it came from the bladder. If it was intimately 
mixed with the urine he believed it came from the 
kidney or ureter. 

Galen was familiar with the major facts of urinary 
secretion, largely through his masterly experiments on 
the kidneys of living animals. He distinguished 
somewhat vaguely inflammations of the kidney 
(vepptris) with increased and decreased output of 
urine, but was more familiar with the kind of kidney 
inflammation associated with the presence of calculi. 
He knew that stones found in the bladder often came 
from the kidney, and might occasion terrific pain in 
their passage through the ureter. He recognized a 
similarity between urinary calculi and gouty deposits 
in joints. 

In pulmonary pathology he made less advance, 
although he wrote voluminously. Bronchitis he knew 
well. He had all the knowledge of antiquity on 
empyema, which he included among the morbid 
swellings. He made the usual classic distinction 
between peripneumonia and pleuritis, like all the 
ancients overemphasizing pleuritis as an entity. On 
phthisis he copied the Hippocratic writers. Un- 
fortunately he tells us nothing of its prevalence in 
Rome, simply stating that it was commoner in women 
than men. The cause was acrid phlegm dropping 
down from the brain, the old Hippocratic notion, or 
more commonly hemorrhage in the lung, the eternal 
confusion of cause and effect. The hemorrhage he 
considered the result of traumatic rupture of blood 
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vessels in the lung, or of local ulceration. He recog- 
nized chronic ulceration of the lung, with occasional 
coughing even of pieces of lung and small stones. This 
was phthisis if associated with profound emaciation, 
otherwise not. 

Galen copied what the Greeks had to say about 
phymata or tubercles, apparently without either 
seeing them or understanding them. Nevertheless he 
felt qualified to explain them, and attributed their 
presence to a coagulation making the juices too thick 
to pass through the veins. His conception of tuber- 
culosis was thus vague and highly confused, an illus- 
tration of the utter hopelessness of its understanding 
without post-mortem examination. And it is note- 
worthy that no further light was thrown on the disease 
until Sylvius de la Boé studied the dead bodies of 
consumptives—fifteen centuries later. 

Galen made an elaborate symptomatic classification 
of fevers, for which he gave a futile, speculative 
humoral etiology. He distinguished well the con- 
tinuous from the intermittent fever, and credited 
phlegm, yellow bile and the afra bilis with special 
róles in the quotidian, tertian and quartan forms 
of intermittent (or malarial) fever. The Roman 
marshes must have furnished Galen unlimited oppor- 
tunity for the clinical study of malaria. 

His discussion of tumors is of exceptional interest 
in that his classification, in its Latin translation, was 
followed until long after the Renaissance. Three 
great groups were distinguished: the fumores secundum 
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naturam, which included all normal physiological 
swellings, such as the breasts at puberty and the 
gravid uterus; the tumores supra naturam, i.e. the 
productive processes following injury, such as callus 
formation after fracture; and the great group of 
tumores praeter naturam, which included the neo- 
plasms, or our true tumors, as well as many inflam- 
matory lesions, localized edemas, gangrene, cysts and 
other affections, the true nature of which Galen could 
not determine. The scirrhus, carcinos and carcinoma 
of the ancient Greeks reappear, with malignancy 
distinguished more or less definitely on the basis of 
ulceration. The black bile was the cause of all 
cancer. Galen claimed to have observed repeatedly 
that melancholic women were more prone to car- 
cinoma than those of sanguine temperament, and the 
regions where in his opinion the black bile thickened, 
viz. the face, lips and breast, were most liable to the 
development of the tumor. The malignant ulcerating 
form was due to an acrid bile, while a milder bile 
produced the cancer occultus, i.e. non-ulcerated cancer. 
He had no knowledge of internal cancer, and no 
suspicion of the phenomenon of metastasis. The 
Hippocratic analogy of cancer with the crab, which 
led to both terms xapxivos and cancer, is repeated by 
Galen: “Just as in a crab feet extend from every part 
of the body, so in this disease the veins are distended 
forming a figure quite similar." Galen had no knowl- 
edge of the lymphatics, and what we now know to be 
extensions into the lymph channels were to him simply 
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growths into the veins, forming a ready contact 
between the tumor mass and the ata bilis. The 
distended vessels in the neighborhood of the swelling 
formed part of his picture of a crab-like mass. 

Such, in brief, was the pathology of Galen, supreme 
for a thousand years. The wise and great Pergamene 
' had rung the knell on Methodism, revivified the 
Alexandrian anatomical idea of disease, and restored 
in a most extraordinary fashion the humoral etiological 
theories of the School of Hippocrates. It was not so 
much these achievements, however, that led to Galen's 
age-long domination of Medicine, as his bold and 
largely successful attempt to make a unified science of 
biology, with separate branches of anatomy, physiol- 
ogy, and pathology, the latter characterized by specific 
underlying diatheses, each with its essential má6os, or 
disturbance of vital process. The central idea of 
Galen's physiology, viz. teleology, unmistakably 
delineated in his immortal physiological text Oz the 
Use of París, expressing the great idea of design in 
nature, conformed perfectly with the rising tide of 
monotheism, and Christian and Moslem alike asked 
nothing better. 

With the passing of Galen medicine entered its long 
period of unproductivity. The Romans, with the 
exception of Celsus, contributed nothing to the ad- 
vance of medical knowledge, and with the incursions 
of barbarians from the North and the increasing 
turbulence of life in Rome, the Greek physicians from 
Asia Minor and the islands found the Western capital 
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less and less conducive to scholarly existence. Even 
at the quieter court of the Eastern Empire at Byzan- 
tium or Constantinople, the true spirit of inquiry was 
in abeyance and the best of the Greek scholars con- 
tented themselves with editing and revising the works 
of the ancients, Hippocrates, Archigenes, Antyllus, 
Soranus, Galen, etc. 

Four names stand out preéminently in this Byzan- 
tine period of compilation, Oribasius, Aëtius, Alexan- 
der of ТтаПев and Paul of Aegina. Oribasius (325- 
403), a native, like Galen, of Pergamus, became phy- 
sician to the Emperor Julian surnamed the Apostate, 
at whose court he had the leisure and opportunity of 
studying and bringing up to date the works of many 
of the older writers. His own works, consisting 
originally of seventy books, of which only twenty-five 
are extant, have the great merit of quotation with 
the author's name mentioned. Through Oribasius 
the works of Archigenes, Antyllus and others were 
preserved for posterity. 

Aëtius of Amida in Mesopotamia (502-575) was 
physician to the Emperor Justinian. His work is 
largely compiled from the writingsof Rufus of Ephesus, 
Leonides of Alexandria, Soranus and Archigenes. He 
gave an excellent description of carcinoma of the 
uterus, distinguishing ulcerated and non-ulcerated 
forms. The tumor was usually at the cervix, hard, 
resistant and uneven to the touch, and reddish, almost 
livid. From it came a thin, watery, reddish yellow 
discharge. He considered it a quite incurable con- 
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dition. He probably derived his knowledge of this 
cancer from Archigenes. He also, as Wolff brings 
out, described fissures, nodules and condylomas in 
the region of the anus in such a way as to suggest 
carcinoma of the rectum. Aëtius’ work is considered 
by Garrison to contain the best account of disease of 
the eye, ear, nose, throat and teeth in antiquity. 
Except in surgery, however, Aétius showed little 
originality or fresh observation, and it cannot be said 
that he added anything of note to pathology. 

Alexander of Tralles (525-605), a student in many 
lands, who lived for a time both in Rome and Byzan- 
tium, is noted for his correlation of physical diagnosis 
and pathological anatomy. His diagnoses of ascites 
by percussion, of edema by pitting, and large spleen 
by palpation, were no doubt, as Allbutt points out, 
part of the current medical knowledge of the time, and 
show that in spite of the continued dominance of the 
humoral doctrines of etiology the notion of an ana- 
tomical basis was becoming more and more firmly 
grounded. 

Paul of Aegina (625-690) wrote an Epitome of 
medicine of great and lasting influence, particularly 
in surgery, greatly extending the writings of Oribasius. 
How much original observation should be credited to 
Paul is doubtful. It is noteworthy that somewhere 
between Galen's time and that of Alexander of 
Tralles and Paul the existence of internal cancer had 
been recognized. Alexander mentions cancer of the 
liver, and Paul says: “In omni corporis parte cancer 
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nasci solet.” He was a docile atrabilisi, however, and 
added nothing to the theory of pathology. And with 
him closes the productive period of Byzantine medical 
scholarship, even in the field of compilation. The 
future lay with the Arab. 

It is worth while to note how this came about. 
Early in the seventh century a nomadic people in 
the Arabian desert and quiet town folk in the desert 
cities of Medina and Mecca had accepted a new 
Prophet, and once more with visions of world sub- 
jugation conquering armies were loose between 
Mesopotamia and the Nile. Under the Prophet's 
successors, Moslem soldiers overran Syria, and most 
of Byzantine Asia Minor and Persia. Egypt col- 
lapsed without a struggle and hosts of Saracen cavalry 
surged across North Africa. Eventually they crossed 
the Strait of Gibraltar, conquered Spain and reached 
the Pyrenees. They were even pushing into France 
when finally, a century to a year after the Prophet 
Mohammed died, Charles Martel and his Frankish 
troops administered their first crushing defeat in the 
west. The tide rolled back and war-ike Saracens 
never again crossed the Pyrenees, but from Spain to 
the eastern limits of Turkestan across Africa and Asia 
Minor remained an unbroken belt of Moslem power. 

And then strangely out of the raiding, pillaging, 
destroying Islamites developed a gentle race with 
more than a fair share of quiet scholars. Even the 
despised Jew, uneasy, uncertain of his future in 
all the rest of Europe, was given asylum and the 
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opportunity to develop his talents. And between 
them the Moslem and the Jew for three hundred years 
furnished the light and talent of Medicine. 

The Arabs had acquired their first contact with the 
best medical thought of the day at the time of their 
Persian conquest. In Persia was a great medical 
school founded by the well educated Nestorian Greeks, 
a Christian sect, forced out of their homes in Byzan- 
tine lands by the emperor Justinian. By this curious 
link medical leadership passed from Constantinople 
to Bagdad. 

Two of the greatest medical writers of the Islamic 
period were Persians, Rhazes and Avicenna. Rhazes 
(860-932), trained in medicine in Bagdad, was the 
author of the Continens, a comprehensive work in 
Arabic, the Almansur, a briefer work, and a 
treatise on small-pox and measles, containing the first 
clear cut description of these diseases. In thought 
and practice Rhazes was a follower of Galen and 
Hippocrates. 

The other Persian, Avicenna of Bokhara and Bag- 
dad (980-1036), was an illustrious physician, dissipated 
but brilliant, whose major work, the Canon, all but 
achieved the impossible of supplanting Galen. Up 
to the fifteenth century it was the best single work in 
Medicine. In general, however, it was merely a 
compilation, resting heavily on the doctrines of 
Galen and philosophy of Aristotle. The original 
material of chief note is, like that of Rhazes, in the 
field of the eruptive fevers. 
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Avicenna's ideas furnish an interesting light on the 
extent of small-pox among his people. The human 
race appeared to him so nearly universally afflicted 
with this disease that he came to think of it as the 
inherent lot of mankind, each individual contracting 
it in the womb of his mother. An orthodox humoral- 
ist he considered the eruption a synergy of vital forces 
for the purpose of removing the offending fluid. 

In the Western Caliphate Avenzoar (1070-1162), a 
highly educated Jewish physician of cultured family, 
born near Seville, practiced medicine at the court of 
Cordova. He is of especial interest in pathology 
because he knew of carcinoma of the esophagus and 
carcinoma of the stomach. His description of cancer 
of the stomach (verruca ventriculi, wart of the stomach), 
is a clear cut clinical account of a common condition, 
which curiously enough escaped anatomical under- 
standing up to the time of Benivieni. The description 
of carcinoma of the esophagus is unmistakable, a 
condition “beginning with mild pain and difficulty in 
swallowing, and going on gradually to its complete 
prevention.” Avenzoar passed silver sounds in 
cancer of the esophagus, and used nutritive enemas in 
both the stomach and esophageal tumors. He also 
described serous pericarditis and was the first to 
describe the mite of scabies, being entitled in the 
opinion of Garrison to be considered the first parasi- 
tologist after Alexander of Tralles. 

On the whole, however, the Arabian school, like 
the Byzantine copyists, did little to advance the 
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understanding of the nature of disease or science of 
pathology except in connection with the exanthemata. 
From our point of view the Moslems were hopelessly 
handicapped by the Koran’s prohibition of dissection 
or other mutilation of the dead, a curious paradox 
when we recall some of the mutilations of the living 
credited to the pillaging Arabs. Their great field was 
pharmacy, and while they pushed this to the point 
where it was worse than fantastic, they made contribu- 
tions of lasting value in its parent science chemistry. 

With the decline of Arabian medicine after the 
Crusades, continental monasteries, from the twelfth 
to fifteenth centuries, became chiefly responsible for 
keeping Greek medicine alive. Monks became 
physicians, although not surgeons, and the quieter 
ones among them, who flinched most from the more 
favored, boisterous, military career of the age, occu- 
pied themselves with copying and annotating ancient 
manuscripts, particularly Galen. The forgotten work 
of Celsus also was kept alive through this medium. 
It was at first a sterile time as respects medical ad- 
vance, but an awakening gradually became apparent 
in the development of the universities, Montpellier, 
and Paris, and particularly the Italian schools Salerno, 
Bologna, and Padua. While Salerno, with its unique 
medical relation to the Crusades, came to excel in 
practical surgery, in Bologna a new interest awoke in 
the fundamental sciences anatomy and pathological 
anatomy. 

To Bologna in 1260, already an enormous school, 
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with 10,000 students from all parts of Europe, came 
Taddeo di Alderotto. His influence had much to do 
with the sustained high position of Bolognese medicine. 
Apparently he was the first to make dissections of the 
human body a regular part of university teaching. 
We have no exact information to prove this, but 
references to dissections in the writings of his pupils 
Bartolomeo da Varignana (died 1318), Henri de 
Mondeville (died 1320) and Mondino de’ Luzzi 
(died 1326) suggest it. 

Good evidence has been adduced by Singer that the 
first openings of the human body in this period were 
necropsies, for clews to the cause of disease or for 
judicial reasons, rather than dissections for anatomical 
information. Strange as it may seem, in the revival 
of learning at the Italian universities, the scientific 
study of pathological anatomy commenced before the 
study of the normal, and ultimately gave the necessary 
stimulus to the latter. The reason for this, however, 
is fairly simple. Normal anatomy was supposed to 
be established, in the works of the incomparable 
Galen and his brilliant copier Avicenna, whose Canon 
had been recently translated into Latin. 

Bodies had frequently been opened to determine 
the cause of the plague, as early as the sixth century 
in Byzantium, according to Morgagni, but the results 
of these necropsies have not come down to us. One 
of the first records of a legal post-mortem is of that 
performed on the body of a certain nobleman named 
Azzolino, who died in 1302 under circumstances 
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suggesting poisoning, a suspicion only too reasonably 
attached to sudden deaths in general in Italy in 
medieval and Renaissance times. In this case a 
post-mortem was ordered by court, and performed by 
a committee under the direction of Bartolomeo da 
Varignana, the pupil of Taddeo. Their decision is not 
clear, but their report, which still survives, makes 
it certain that the body was opened and examined. 

A medico-legal post-mortem is also credited to 
William of Saliceto (about 1201-1280), an able Bolog- 
nese surgeon and contemporary of Taddeo, who seems 
to have had considerable interest in pathological 
anatomy. Apparently it was not an uncommon 
practice. William's post-mortem investigations may 
have been the source of his well known reference to 
“durities renum," which has been interpreted as the 
earliest reference extant to the pathological anatomy 
of Bright's disease. This occurs in his Summa Con- 
servationum (1275), the first book of which is a veri- 
table special pathology, in which abnormalities of the 
organs from the head to the feet are considered. The 
reference is too vague to be of much significance, but 
it is interesting that he correlated kidney disease with 
the onset of dropsy. 

Plate IV shows one of the earliest known illustra- 
tions of a post-mortem examination, taken from a 
manuscript which Dr. Singer dates in the first half of 
the fourteenth century. 

There has been much discussion concerning theo- 
logical proscription and the return to dissection. 


46 À HISTORY OF PATHOLOGY 


Frederick II (1194-1250), Holy Roman Emperor, cru- 
sader and self-crowned King of Jerusalem, one of the 
most enlightened men of his age and founderoftheUni- 
versity of Naples, is credited with the first law authoriz- 
ing human dissection. Yet long after 1300 most people 
in Europe were probably still thoroughly imbued with 
the idea that dissecting a corpse was a desecration. 
The famous Bull de Sepultris of Pope Boniface VIII 
(1300) has been held responsible for much of this 
attitude toward dissection. This read, “Persons 
cutting up bodies of the dead and barbarously cooking 
them, in order to separate the bones from the flesh for 
transportation and burial in their own country, are 
by that act excommunicated." However it came to 
be interpreted in later years, originally the Bull was 
directed purely against a common practice of the 
Crusaders. The remains of many noted knights of 
the cross returned to Europe in this fashion. 

It is nevertheless true that the question of sinfulness 
in dissection was finally referred to a churchly au- 
thority for an opinion. Because of many complaints 
concerning the increase in dissection CharlesV in 1556 
laid the matter before the theological faculty of the 
University of Salamanca. These wise and broad- 
minded theologians concluded that “the dissection of 
human corpses serves a useful purpose, and is therefore 
permissible to Christians of the Catholic Church,” a 
decision probably of much weight in ensuing years. 

With the rise of the Italian universities apparently 
a rivalry developed which favored the progress of 
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anatomical science. Whereas at first the material 
for anatomical study was obtained through clandestine 
grave robbing by irreverent medical students, and the 
unpleasant practice, at the best, winked at.by the 
authorities, after 1360 municipal legislators saw the 
wisdom of favoring dissection, just as they promoted 
other sciences or anything else that increased the 
local reputation. Executed criminals furnished the 
necessary material, their forfeiture of mortal rights 
thus being extended beyond death. 

Returning to the school of Taddeo, we find that 
one of his pupils, Mondino (1275-1326?), came to rival 
Galen as an authority on anatomy. He succeeded 
his master as the leading anatomist of the Bologna 
school, andin 1316 wrote a book, apparently based on 
Galen, the Arabians and a few bodies he dissected 
himself, which for two hundred years was the standard 
text, and even legally so designated. In it are re- 
corded the results of two post-mortems of 1315 on 
female cadavers, in which he attempted to determine 
the effect of pregnancy on the subsequent size of the 
uterus. Early in the sixteenth century, the famous 
anatomist Marc Antonio della Torre, who with the 
assistance of Leonardo da Vinci was in a fair way to 
anticipate Vesalius, before his untimely death, was 
obliged to petition the authorities in his desire to 
substitute Galen in the original for Mondino in his 
teaching. 

Another pupil of Taddeo, the surgeon Henri de 
Mondeville (about 1250-1320), who was teaching in 
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Montpellier while Mondino occupied the chair of 
anatomy in Bologna, is particularly noteworthy to 
the pathologist and surgeon for his insistence on 
cleanliness in operation and opposition to the common 
surgical practice of inducing suppuration as an adjunct 
to wound healing. Henri wrote a great surgery, 
which was supplanted, however, in the next generation 
by the famous Magna Chirurgia of Guy de Chauliac 
(1300-1370). Henri wasa good surgeon but a Galenist 
in theory, explaining the localization of cancer in 
glands, for example, on the ground that “the melan- 
cholic material enters more easily a spongy than 
solid place." 

Guy de Chauliac also followed the views of Galen 
and Avicenna. Unlike Henri he believed in “laudable 
pus," and the conventional theory of coction and 
expulsion of irritant humors through suppuration in 
the healing of wounds. Guy followed a classification 
of “abscesses,” which has some points of contact with 
modern knowledge, and which became conventional 
in the late Middle Ages. Abscesses were of two kinds: 
(1) hot, like phlegmon, pustules, gangrene and 
anthrax, and (2) cold, like scrofula, dropsy, tympani- 
tes and cancer. The term thus included all swellings, 
but had the merit of including the acute inflammatory 
swellings in a special group almost synonymous with 
our abscess. 

Guy lived through two visitations of the plague 
while he was Pope's physician in Avignon, caught the 
disease himself and left a good description of it. He 
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also wrote an excellent account of leprosy, at that 
time endemic through all Europe. He was a thorough 
Galenist as respects cancer. 

Throughout the fourteenth and fifteenth centuries 
dissections for teaching, mostly merely to substantiate 
Galen and Mondino, became increasingly common. 
Could they have been conducted in a more leisurely 
manner, a good deal of new knowledge of patholog- 
ical anatomy might have accumulated. But bodies 
putrefied rapidly, and it was customary to push 
through the job in four hasty sessions. The parts 
were pointed out by an assistant while the professor 
monotonously droned out Galen without paying 
much attention to the subject on the table below him, 
and there was little time for studying abnormalities. 
Nevertheless the anatomical idea was steadily gaining 
ground, and occasionally someone commented on the 
internal lesions, like Pietro di Montagnana (died 1460), 
who claimed to have seen diseased hearts in the course 
of fourteen post-mortem examinations and dissections 
made in Padua. 


CHAPTER III 


THE PATHOLOGY OF THE RENAISSANCE 


The Revival of Learning, which brought back the 
old classics just in time to meet the printing press, and 
opened up the world for Christopher Columbus, Luther, 
Copernicus and Vesalius, carried in the humble 
beginnings of pathological anatomy too, as a sepa- 
rate science. 

We have seen how the study of normal human 
anatomy came to be recognized as worth while in the 
rising universities of the twelfth to fifteenth centuries, 
but moped in the spell of Galen's authority. That 
anatomical changes were associated with disease was 
of course obvious, and Galen had systematized them 
to a degree little appreciated today. Yet little atten- 
tion was focussed on them, except in their surgical 
aspects, and the explanations of disease which were 
good enough for Hippocrates, Galen and the Arabian 
masters, satisfied the best thinkers in the new medical 
schools. 

Naturally there were independent minds too, as in 
all ages, and the new liberty gave them opportunity. 
In the city of Florence in the colorful time of Lorenzo 
de Medici and Machiavelli, one Antonio Benivieni 
(about 1440 to 1502), a practising physician, blazed 
the new trail. Perhaps it is only through the coinci- 
dence of printing that he has this distinction, but more 
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probably it was the combination of a fresh thinker and 
a cordial age. 

His life is obscure enough. He was apparently born 
in Florence and practiced medicine there over thirty 
years, but where he studied and who his teachers were 
we do not know. We would not know anything about 
him at all, in fact, if his brother Jerome in 1507, five 
years after Antonio’s death, had not collected his 
case records, apparently quite carefully kept, and with 
the encouragement of Jean Rosatus, a distinguished 
physician and old friend of the practicing Benivieni, 
published them in book form. The title of this little 
classic is De abditis nonnullis ac mirandis morborum et 
sanationum causis. Note the “abditis.” For the 
first time since the days of Erasistratos, physicians 
were unconcernedly and routinely searching out the 
hidden or internal causes of symptoms as revealed by 
necropsy. The revelations of twenty post-mortem 
examinations are included in the one hundred and 
eleven short chapters of the book, performed by 
Benivieni himself or his friends. 

The opening chapter is on the Morbus Gallicus. 
Syphilis, too, came with the Renaissance. Benivieni’s 
life was drawing short as this new scourge was speeding 
across Europe, but he evidently saw much of it in 
his closing years, and described its superficial mani- 
festations well, including the skull erosions, which 
seem to have been more common then than now. 

But the cream of the work is the post-mortem obser- 
vation. Benivieni was the first physician to our 
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knowledge to request permission of his patient's 
relatives to perform necropsies in obscure cases, and 
has frequently been called the father of pathological 
anatomy in our curious and mistaken tendency to 
assign sudden paternity to each science. 

After all, he left little ground work for establishing 
a science, and was enough a product of his time to 
believe in obsession by demons, and not to go beyond 
Galen in his citation of scientific authority. Nor can 
it be said that he had much influence upon the scien- 
tific thought of his successors, although they all quoted 
him. His great and everlasting contribution was in 
the precedent he established. 

The descriptions are brief, and it must be recalled 
that the actual wording is probably partly Jerome 
Benivieni's. The post-mortem examinations were 
made with the definite purpose of determining the 
seat of disease or explaining symptoms referable to 
a given organ or part. The bodies were incised 
(“incidere”), not dissected (““dissecare””) as with 
Morgagni, and the results are of course correspond- 
ingly sketchy. 

Some of the more interesting cases are worth 
recording: 

No. 36: A relative by marriage vomited everything, 
being unable to retain food or medicine, gradually 
wasting away to skin and bone and finally dying. 
Benivieni opened his body “in the interest of the 
public good," and found an induration of the stomach 
reaching to the pylorus and preventing the passage of 
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food. This was obviously an obstructive carcinoma 
of the pylorus. 

No. 81: “Death from wind alone" (“ex solo vento 
mors subsequuta"). In this case everything was 
found normal, except that the viscera were full of gas. 
Dodoens half a century later concluded it was the 
intestines that were dilated with gas, i.e. the condition 
oftympany. The case was probably one of paralytic 
ileus, but whether due to an unrecognized peritonitis, 
or a mesenteric thrombosis or other cause, it is im- 
possible to tell at this distance of four centuries. 

No. 83: A robber who had been hanged on a gibbet 
was cut down and resuscitated. He returned to 
crime, was recaptured and this time more effectually 
hanged. “Marvelling at the wickedness of the man" 
says Benivieni, “they (his associates) went to great 
pains to secure a necropsy," and were surprised to 
find a “heart stuffed with hair" (“cor pilis refertum"). 
A case previously recorded in medical literature led 
Benivieni and his friends to believe this condition not 
only correlated with great wickedness but likewise 
“a sign of rare fortitude." We must not forget that 
these men lived in an age when anything seemed possi- 
ble. Thecase was undoubtedly one of simple fibrinous 
pericarditis, and there must have been associated 
lesions which Benivieni's friends, who apparently 
made the examination, overlooked. 

No. 93: “A noble woman, Diamantes by name, 
recently passed away, prostrated by the pain of 
calculi.” But it was no common case of gall stones, 
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a condition with which Benivieni was quite familiar. 
In this case "these were not in the gall bladder as 
might be expected, except for one of black color and 
the size of a large dry chestnut, which was retained 
in its tunic; the rest were all in the panniculus, which 
was adherent to the liver, hanging from which they 
formed a sac." This was good observation, not 
difficult to be sure, but accurate as far as it went. 
Significant is the “as might be expected," show- 
ing Benivieni's thorough familiarity with ordinary 
cholelithiasis. 

One of the most illuminating references is in an 
obscure case of intestinal obstruction in which the 
relatives refused necropsy, to Benivieni's great dejec- 
tion (“Sed nescio qua superstitione versi negantibus 
cognatis"). Evidently he usually had more success 
in persuading the relatives of the deceased of the value 
of clearing up the case. 

Not all of the descriptions are clear, e.g., the case of 
“callus among and obstructing the mesenteric veins." 
Possibly he was dealing with the enlarged lymph nodes 
of tuberculosis or typhoid fever. This is more likely 
than the usual interpretation of mesenteric thrombo- 
sis, a rarer condition. The ancient Greeks whom 
Benivieni followed, were apt to consider enlarged 
lymph nodes or tubercles (phymata) as coagulated 
humors obstructing the veins (See Galen, Chapter II). 

He must often have overlooked the essential lesions, 
seizing upon what was readily apparent to the eye. 
In a number he mistook post-mortem changes 
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for pathological lesions. He noted with care the 
“polyps” of the heart, as did all subsequent patholo- 
gists for nearly three centuries. These were of course 
simple post-mortem blood clots. We cannot delay 
with him too long, but should note that he left good 
descriptions of abscess of the hip joint, possibly 
tuberculous, of senile dry gangrene of the legs in 
several old gentlemen of Florence, “that black ulcer 
which the Greeks call gangrene," of hernias of several 
kinds, of fistulas, including vesico-rectal, of caries of 
the ribs, of ulcer of the jaw secondary to a carious 
tooth, of cicatrix following a burn, of twins of the 
Siamese type, and many other lesions of surgical 
interest. He was a good operator, and surgeons find 
his book as interesting historically as do pathologists. 
To be sure his explanations of what he saw were 
based entirely on the old humoral pathology. But he 
took the great step forward of searching out, as well 
as he could, the organic seat of the disease. 

A younger contemporary of Benivieni, a pupil 
according to Puccinotti, was Alessandro Benedetti 
(about 1460-1525), professor of anatomy and one of 
the founders of the illustrious anatomical theater of 
Padua, to be graced later by Vesalius, Columbus, 
Fabricius of Aquapendente, the student Harvey and 
Morgagni. While military surgeon in Crete, Bene- 
detti wrote a book full of original observations, record- 
ing among other pathological findings gall stones and 
malposition of the heart. Benedetti was held in the 
highest respect by medical writers of succeeding 
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generations, and must be ranked with Benivieni in 
the impetus he gave to the pathologic-anatomical 
point of view. He is notable also for keen observa- 
tions on the transmission of the virus of plague and 
the contagion of syphilis. 

A little later than Benivieni we meet the robust 
figure of Berengario da Carpi (1470-1550), professor 
of surgery at Bologna, who boasts of the dissection of 
more than a hundred bodies. Some of these, accord- 
ing to Allbutt, may have been the bodies of pigs, but 
certainly Berengario dissected the human frame also, 
and most enthusiastically. His commentary on 
Mondino is a great text of pre-Vesalian anatomy, 
with the especial merit of illustrations. He mentions 
among other abnormalities a dilated heart. Beren- 
gario was a good friend of Benevenuto Cellini, who 
records in his frank way that da Carpi was “a surgeon 
of highest renown” who “in the course of other prac- 
tice undertook the most desperate cases of the so- 
called French disease,” for big fees to be sure, “an 
illness partial to priests, especially the richest of 
them.” But after he left Rome, adds the truthful 
Cellini, “all the patients he had treated grew so ill 
that they were a hundred times worse off than before 
he came. He would certainly have been murdered 
if he had stopped.” But the wise Berengario con- 
tinued on his way, emphasizing anatomy, and promot- 
ing by his example, as Rayer says, if not by his results, 
the cause of its pathological branch. 

Of the same period is the versatile Girolamo Fracas- 
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toro, physician, poet, cosmographer and natural 
philosopher. He is notable in pathology for his 
remarkable book on Contagion (De contagione et 
conlagiosis morbis et curatione), and his extended con- 
sideration of syphilis. The first defined contagion 
and contagious diseases clearly, committing the author 
to the contagious nature of two great plagues, typhus 
fever and consumption. Fracastoro drew a remark- 
able analogy between infection (he spoke of a trans- 
missible “virus”) and the fermentation of wine, 
anticipating Pasteur by several centuries. 

Fracastoro was a good deal of an astrologer, 
however, and, incredible as it may seem, was at first 
willing to assign the cause of the obviously contagious 
syphilis partly to the malign influence of the planets, 
particularly Mars and Saturn. Syphilis was at this 
time a fast augmenting pestilence, and in the easy 
manners of the time, its venereal transmission was for 
a time if not overlooked at least uncertain. It was 
commonly supposed to have originated in Spain with 
the return of Columbus's sailors from America, and 
its later virulent outbreak in Italy was attributed to 
the siege of Spanish Naples, once a possession of the 
house of Aragon, by Charles VIII of France, whose 
army contained Spanish mercenaries. The French 
called this new malady the “Neapolitan disease" and 
the Neapolitans retaliated with the more enduring 
“Morbus Gallicus." Fracastoro introduced the term 
“syphilis” in his celebrated poem Syphilis sive Morbus 
Gallicus, Syphilis being the name of the fictitious hero, 
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who was afflicted with the disease for blaspheming 
the Sun-God. In a more serious prose study pub- 
lished in 1546, sixteen years after his famous poem, 
Fracastoro definitely emphasized its venereal origin, 
and gave an excellent account of its clinical course 
from the initial genital lesion to the late lesions in the 
mouth, pharynx and bones. Nicholas Massa of 
Venice, in 1532, had already described gummas in 
the dead body, calling them “‘materiae albae viscosae." 

Fracastoro, like Benivieni and many other promi- 
nent physicians, speculated at length on the origin 
of syphilis, without settling the matter, and it is 
worth noting in passing that the problem is just as 
little settled today. It was well known in 1495. 
In addition to the Naples epidemic, which Sudhoff 
thinks may not have been syphilis at all, there was one 
in the same year in Barcelona. Ruy Diaz de Isla, in 
a work written about 1510, but not published for many 
years, was perhaps the first to suggest the American 
origin. He claimed he treated the sailors of Columbus 
for the disease on their return from Hayti in 1493. 
The great historians of the New World, Oviedo and 
Las Casas, both supported the view of American 
origin. 

On the other hand many medical historians believe 
they have caught references to syphilis in medical 
literature prior to 1495. And Dodoens in the middle 
of the sixteenth century insisted that William of 
Saliceto (1270) Bernard Gordonius (fourteenth cen- 
tury) and Valescus of Taranta (1418) all described it. 
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Whatever the origin, it certainly reached sudden 
epidemic proportions in the closing years of the 
fifteenth century, and in less than a hundred years 
extended to the confines of the civilized world. The 
extraordinary dissimilarity of its various lesions made 
a difficult problem for pathology, not entirely settled 
before the twentieth century. In its solution such 
notable figures as Fernel, Paré, Paracelsus, Lancisi, 
Morgagni, John Hunter and Virchow all played a 
part. 

The sixteenth century has often been called the 
century of anatomy. What is generally unappre- 
ciated is that it was only slightly less a century of 
pathological anatomy. With dissection becoming 
commonplace in universities all over Europe, it was 
inevitable that observations of the abnormal should 
steadily accumulate. 

Vesalius (1514-64), Columbus (1516?-1559), Fal- 
lopius (1523-62) and Eustachius (1524-74) all made 
observations in pathology. Vesalius was familiar 
with aortic aneurysm (the earliest descriptions of 
which are credited to Antoine Saporta of Montpellier 
(died 1573)), and in 1555, in the case of a nobleman in 
Augsburg, diagnosed the condition during life. His 
diagnosis was confirmed two years later at necropsy, 
which was performed by Augsburg physicians. 
Vesalius also made a number of judicial necropsies. 
According to Schenck von Grafenberg he intended 
to publish his pathological observations as a separate 
volume, and perhaps did put them in manuscript form. 
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If so, they were probably lost in that temperamental 
outburst in which he burned many of his manuscripts 
before going to Spain. On the chance that it might 
have survived, a search for the manuscript was made 
by the French Ambassador at Madrid in 1812, without 
success. Vesalius’ follower Eustachius, in his gouty 
senescence, while recording a note on diseased kidneys 
lamented that he had not made a particular study of 
pathological anatomy rather than normal anatomy 
in his healthy and vigorous youth. 

To be sure much of the public dissection was of 
executed criminals, for the most part cut off in the 
prime of life, in normal health. Not much enrich- 
ment of pathological anatomy could be expected from 
such a source, although occasional surprises might be 
encountered, as in Benivieni's case (No. 83). It must 
not be forgotten, however, that dissection not in- 
frequently followed a clandestine disinterment, after 
death from “natural causes," i.e., from disease, with 
pathological anatomy there to be observed, if the 
dissector were acute enough to recognize it. Finally 
there were such necropsies as Benivieni's, where the 
clinical data of the last illness were known. The 
Florentine's ready success in obtaining permission to 
make post-mortem examinations, secured by request 
exactly as today, shows that post-mortem study by 
reputable physicians was not regarded by the lay 
population as blasphemous. As a matter of fact 
when the occasion demanded, the bodies of dignitaries 
of the Church themselves were subjected to post- 
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mortem examination. In 1410 Pietro d'Argellata 
examined the body of Pope Alexander V, who died 
suddenly and mysteriously in Bologna, and afterwards 
left a description of it in his Surgery. 

Altogether a considerable body of information was 
gathering on the organic changes induced by disease, 
substantiating the beliefs of Galen and supplementing 
the observations of the surgeons. The first to codify 
this new knowledge was one of the greatest medical 
figures of the sixteenth century, Jean Fernel of 
Amiens (1497-1558). Nothing serves better to 
illustrate the progress made in the first half of this 
century, than a comparison of the chief works of 
Benivieni and Fernel. Where the former was a brave 
pioneer groping his way in the dark, Fernel was a full- 
fledged pathologist. 

This remarkable man was born in Picardy in 1497. 
His early inclinations were toward philosophy and 
ancient languages, and for a time he devoted himself 
especially to mathematics, a training which, as 
Garrison says, doubtless had much to do with his 
later tendency to logical classification. Simultane- 
ously he studied medicine, becoming doctor in 1530 
and professor of medicine in the Paris faculty in 1534. 
His ability soon brought him an extensive practice, 
including notable members of the French court. He 
was physician to Diana of Poitiers, mistress of the 
dauphin, and after the latter's accession as Henry II, 
he attended both the king and his wife, the famous 
Catherine de Medici, accompanying the royal pair 
on all their travels. 
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Fernel's zeal and industry in collecting the medical 
knowledge of his Greek and Arabian predecessors in 
the midst of a heavy practice, was such that his 
health suffered. He has sometimes been called the 
French Galen, and yet is often cited as one of the 
first who attempted to throw off the yoke of Galen. 
He came too early in medical history to break with 
the teaching of humors, temperaments and vital spirits 
of the ancients; yet he developed a more rational 
general pathology than they, and wrote a special 
pathology which in its organization fell little short of 
being modern. His Universa Medicina (1554), in 
three parts, physiology, pathology and therapeutics, 
became standard throughout Europe. 

He classified diseases as general and special, the 
former including those of undetermined localization 
(“morbi incertae sedis"), and the latter those localized 
to an organ or part. Fevers fell in the first group, 
and were in turn classified as simple, putrid and pesti- 
lential. 'The special diseases were for purposes of 
systematization divided into three groups: (1) those 
affecting the parts above the diaphragm (2) those 
involving the parts below, and (3) external diseases. 
As a sub-classification he distinguished (1) simple 
disease, affecting part of an organ; (2) compound, 
involving entire organs; and (3) complicated, in which 
the normal relations between parts were disturbed. 

He distinguished, as we do today, symptoms and 
signs. Abnormalitiesinthe pulse and urinary secretion 
ranked prominently in the latter group. This was a 
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day when sober quacks of ponderous mien solemnly 
diagnosed everything from disappointed love to 
measles by naked eye examination of a flask of the 
sufferer’s urine. Fernel, the mathematician, wrote a 
chapter on “urinae copia et paucitas, quid indicet," 
which would appeal to the most modern for its empha- 
sis on the significance of quantitative variation in 
urinary output. He noted the reciprocal relation 
of urine and sweat, and the effect of obstruction in the 
urinary passages by tumors and calculi. 

In the last three books of his Pathologiae Libri VII 
(1554)—the first medical work to be called a text of 
Pathology—he compiled succinctly the best knowledge 
of the time on organic abnormality in disease. Only 
enough to indicate his organization can be mentioned 
here. Discussing diseases of the head he recognized 
compression of the medulla or spinal cord as a possible 
cause of paralysis, although giving a fanciful humoral 
explanation also. He spoke of cavity (“vomica”) of 
the lung and abscess as identical, possibly confusing 
tuberculous and suppurative processes. In one of 
Fernel's Consilia, however, is a short necropsy proto- 
col clearly describing an ordinary case of chronic 
ulcerative tuberculosis. 

Cancer of the stomach is designated “abscess,” in 
Fernel's time still the generic term for swelling, and 
ulceration of the tumor is mentioned, together with 
ulceration of the stomach from caustics. His con- 
sideration of diseases of parts below the diaphragm 
takes up in order: the stomach, the liver, the gall 
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bladder, the spleen, the mesentery and “what they 
call the pancreas," the intestines, the kidneys, the 
uterus and the other generative organs. The last 
chapter discusses the lues venerea, on which Fernel was 
well informed, as indeed one must have been who 
practiced medicine in the promiscuous French court. 
He distinguished four types, with a suggestion of our 
modern four stages. 

There is at times a certain stereotyping of descrip- 
tion, suggesting assumption of a particular condition 
rather than its actual observation. In the case of 
both liver and kidney he lists as the usual abnormali- 
ties, "obstruction, scirrhous inflammation, abscess and 
ulcer." He was certainly familiar with obstruction 
of the outlet by calculus in each case, and his scirrhous 
inflammation of the liver probably included cirrhosis, 
as we may judge from its description as “praeter 
naturam durus." Yet he does not seem to have paid 
much attention to the somewhat analogous condition 
of the kidneys, which, although noticed from time to 
time, seems to have escaped the serious scrutiny of 
pathologists until the time of Richard Bright. Ac- 
cording to Fernel, “inflammation properly considered 
nephritis, is rare," a view probably taken directly 
from Galen. His treatment of abnormalities in the 
uterus, which had the benefit of surgical and obstetri- 
cal as well as post-mortem knowledge, is more nearly 
exhaustive. 

In 1567 he described under the term “Шас passion" 
what was unquestionably appendicitis in a girl nine 
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years old, with post-mortem examination, the only 
clear case of this disease on record until Heister's in 
1711. He was an early student of aneurysms, and 
one of the first to suggest the syphilitic origin of some 
of them. He was a thorough Galenic humoralist on 
cancer, but knew of its frequent internal localization. 
He spoke of superficial growths of nodular character 
as sarcoma (“sarcoma carius"), including such diverse 
lesions as the chronic granulation tissue of healing 
ulcers, nasal polyps, and that jaw tumor known as 
epulis. The term sarcoma for centuries was used 
very loosely. 

Altogether he had an extensive knowledge of patho- 
logical anatomy, and while he rambled vaguely about 
poisoning of the vital spirits, or assigned the cause of 
disease to the humors in a way that seems bizarre 
today, he located disease in the solid parts, and gave 
a great impetus to exact anatomical observation. In 
his systematization he was far ahead of his period. 
His Pathology was as suitable a text for teaching in 
his time as Matthew Baillie's, more than two hundred 
years later. He towered in this respect above his 
contemporaries and immediate followers, most of 
whom where content to assemble observations without 
systematizing them. 

The most important competing classification was 
that of the Basel anatomist Felix Plater (1536-1614), 
who in fifty years dissected more than three hundred 
bodies, making numerous observations of pathologic- 
anatomical value. Plater, a practicing physician 
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also, made a classification on the basis of symptoms. 
His pathological observations include sublingual 
calculi, giantism (he possessed the skeleton of a man 
nine feet tall) brain tumor, enlarged thymus in an 
infant, intestinal parasites, and cystic liver and 
kidneys associated with terminal anasarca. Plater is 
much quoted by all the latter compilers. 

An enthusiast in the cause of pathological anatomy 
in the same century was Volcher Coiter of Groningen 
and Nuremberg (1534 to about 1590), a pupil of 
Fallopius and an excellent anatomist himself. He 
urged repeatedly that the authorities support with 
all their power the policy of post-mortem examination 
of persons dying of severe or puzzling disease. So 
imbued was he with the importance of pathologic- 
anatomical study that he gave up private practice for 
a position in military medicine, which afforded him 
more scope in this field. He is particularly note- 
worthy in pathology for his descriptions of cerebral 
and spinal meningitis. 

An Italian contemporary, Marcello Donato of 
Mantua (second half of the sixteenth century) was 
equally forceful in his advocation of necropsy. His 
serious exhortation in his De medicina historia mira- 
bili (Mantua 1586) is worth repeating in entirety 
for its plain statement of the pathologist's two lasting 
problems: “Let those who interdict the opening of 
bodies well understand their errors. When the cause 
of a disease is obscure, in opposing the dissection of a 
corpse which must soon become the food of worms, 
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they do no good to the inanimate mass, and they cause 
a grave damage to the rest of mankind; for they pre- 
vent the physicians from acquiring a knowledge which 
may afford the means of great relief eventually to 
individuals attacked by a similar disease. No less 
blame is applicable to those physicians who, from lazi- 
ness or repugnance, love better to remain in the 
darkness of ignorance than to scrutinize laboriously 
the truth, not reflecting that by such conduct they 
render themselves culpable toward God, themselves 
and society at large." (From Renouard's History 
of Medicine, Comiegnys' translation.) 

The book is chiefly a collection of the unusual 
observations of others, including Benivieni, Vesalius, 
Columbus, Dodoens and others less notable. Such 
compilations were soon to become very common. 
Donato spent eleven years in getting this together 
and showed an extraordinary indulgence toward such 
unlikely stories as the sweating of blood and the 
passage of a kernel of wheat through the ureter. 
Nevertheless he included some valuable records. 
Among them is the first good pathologic-anatomical 
description of a carcinoma of the rectum. This 
occurred in an old man, who was severely constipated, 
and whose rectum was not permeable to a wax candle. 
The necropsy disclosed in the upper part of the rec- 
tum, which was severely contracted, an elevated, 
gland-like tumor. 

We have seen how the new science of pathological 
anatomy was being cultivated in Italy, France, 
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Switzerland and Germany. The Netherlands added 
a share in the persons of Rembert Dodoens and Pieter 
van Foreest. The former is perhaps best known for 
his contributions to botany, the professorship of 
which he held at Leyden. In those days, particularly 
in the Netherlands (See Ruysch, later), the chairs of 
botany and anatomy were frequently combined, and 
the incumbent practiced medicine. 

Dodoens (1517-1585), who studied originally in 
Louvain and travelled extensively in France, Italy 
and Germany, coming into contact with the most 
celebrated physicians of the time, thoroughly appre- 
ciated the gain from post-mortem examination in the 
understanding of disease. In the dedication of his 
Medicinalium observationum exempla rara he notes 
that this advantage was denied to Hippocrates 
and Galen, and adds “It is the greater privilege of a 
later age to open human bodies and by this means 
study concealed affections and their hidden causes." 
This book, like that of Donato, is a collection of 
rarities, but from Dodoens' own practice. Fifty-four 
cases are described, relatively few of them of out- 
standing importance. 

The chief merit is the method of report, notable for 
its careful distinction between the subjective and 
objective. In only a few of the fifty-four cases is a 
necropsy recorded, but when it is present, the method 
of case report is always as follows: (1) clinical history, 
(2) necropsy, in strictly objective terms, and (3) the 
scholion, or Dodoens' subjective interpretation of 
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the case, along with citations of literature or any 
other matter appearing to him as relevant. 

Among the cases recorded are: hydrophobia 
thirty-seven years after a dogbite (no post-mortem); 
tonsillar abscess; fibrinous bronchitis with expectora- 
tion of bronchial casts and death ultimately from 
pulmonary hemorrhage (no post-mortem); gangrene 
of the lung (or pulmonary infarction, in the opinion of 
Meerbeck; necropsy performed); gastric ulcer in a 
woman sixty years old, who had suffered from epigas- 
tric pain for years (necropsy performed, but not clear, 
as the ulcers are described as on the outside of the 
stomach and on the neighboring organs); and a 
complicated case, with gangrene of one foot, cachexia 
and apparently terminal peritonitis, possibly second- 
ary to a malignant tumor (necropsy performed, but 
the report too brief for positive interpretation). 
Dodoens of course explained these lesions of the 
solid parts in humoral terms. Apoplexy, for example, 
resulted from sudden obstruction of the cerebral 
ventricles by crude, pituitous or phlegmatic humors, 
often mixed with blood. We see a trace here of the 
confusion that existed from the time of the ancients 
up to Wepfer, between cerebral hemorrhage and 
meningitis, expressed somewhat vaguely in their 
distinction between sanguinous and serous apoplexy. 

Pieter van Foreest (1522-1597) of Delft, sometimes 
called the Dutch Hippocrates, was unusual for his 
time in that he was less interested in the rarities than 
the common phenomena of morbid states. He pub- 
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lished records of about a thousand cases, with some 
attention to morbid anatomy, but not altogether 
successful correlation with physiological disturbance. 

The greatest of the compilers of this period was 
Johann Schenck von Grafenberg, (1530-98). He 
studied chiefly in the old university town of Tübingen, 
practiced for a time in Strassburg and ultimately 
settled in Freiburg as city physician, where he died in 
1598. In the closing years of his life (1584-1597) . 
he brought out his great Observationum medicarum 
rararum . . . libri VIT), which was reprinted several 
times before 1665. In it are collected the observa- 
tions of a lifetime of medical reading, to which are 
added a number from his own wide experience and 
that of relatives and friends in medical practice. A 
great many of the citations are concise summaries of 
post-mortem discoveries. Clarity of author reference 
and good indexing are conspicuous merits of the book. 

The folio, which runs to 900 pages, opens with the 
usual laudatory good wishes of distinguished medical 
contemporaries. Of especial significance, however, in 
the introduction, as illustrating Schenck's point of 
view, is a series of quotations on the educational 
benefit derived from examining dead bodies in obscure 
disease, taken from Galen, Pliny, Alessandro Bene- 
detti, Johann Kentmann (a physician and mineralo- 
gist (1518-1574), who was much interested in calcare- 
ous deposits of all sorts in the body), Volcher Coiter 
and Marcello Donato. The organization of the text 
is the usual one, followed by the later compilers like 
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Bonet, on the basis of symptoms referable to an 
anatomical part, beginning with the head. 

Schenck’s book is the easiest present source for the 
numerous pathological observations of Sylvius, Vesa- 
lius and Columbus, which are scattered widely in their 
own more strictly anatomical works. Probably few 
medical authors of note from the time of Hippocrates 
are overlooked. Avenzoar’s “verruca ventriculi" is 
noted. Bauhin's observation of blood gushing forth 
on opening the head of a man who died from apo- 
plexy, and Garnerus' finding in a dissection of 1578 
of a spleen weighing 23 pounds and liver weighing 11 
pounds, most probably a case of splenomyelogenous 
leukemia, may be cited as examples of the range of 
pathological discovery quoted. Schenck's own rec- 
ords concerning intestinal parasites are particularly 
good. On the whole the work, while very far from a 
modern text of pathology, is a remarkable collection 
of observations preserved in a form permitting recog- 
nition in the light of modern knowledge. 

Naturally the surgeons, with their unique oppor- 
tunity for the study of pathological changes in the 
living body, made numerous contributions to the 
growing science. The foremost of these, the sturdy 
Ambroise Paré (1510-1590), did much to advance 
pathology through anatomy by popularizing Vesalius 
in common French in an introductory compendium to 
his Surgery. Paré, who came up from the ranks of 

the barber surgeons, and was unable to write a Latin 
thesis for his admission to the college of St. Cóme, was 


THE PATHOLOGY OF THE RENAISSANCE 73 


one of the first to dare the use of his native tongue in 
scientific publication. For the first time we hear of 
"tumeurs contre nature" instead of the time honored 
“tumores praeter naturam." He was not a whit past 
Galen in his explanation of these, but he left some 
excellent descriptions, showing familiarity with inter- 
nal cancer, and with him we see a growing conception 
of the phenomenon of metastasis, in his emphasis on 
the swelling of the axillary lymph nodes in cancer of 
the breast. The story of his first omission of the 
irritant boiling oil in the treatment of gun-shot wounds, 
and foreshadowing of asepsis, is too familiar to warrant 
repetition. Paré was well acquainted with aneurysms, 
not only those due to violence, but also the internal 
kind, and like Fernel considered syphilis a predis- 
posing cause. 

His Teutonic contemporary, Wilhelm Fabry of 
Hilden, (Fabricius Hildanus, 1560-1634), sometimes 
called the Ambroise Paré of Germany, also attached 
great importance to pathological anatomy. He was 
an excellent student of normal anatomy (even recom- 
mending its cultivation by priests and lawyers that 
they might apply torture with more effect and dis- 
cretion to criminals), and left good records, with 
drawings, of congenital departures from the normal. 
He made a notable collection of bones showing the 
healing of fractures. But his chief contributions to 
pathology were his treatise on burns, distinguishing 
the classical three degrees, and his great work on 
Gangrene, Hot and Cold, which was published in 1593 
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and went through eleven editions. He was, unfor- 
tunately, firmly attached to the almost universal 
practice of deliberately inducing suppuration in 
wounds by the use of all sorts of irritants, the value of 
which he explained as usual on the ground that the 
process afforded an outlet for the “vicious humors." 

Altogether the sixteenth century enormously ad- 
vanced men's knowledge on location of disease in the 
solid parts. The theory of original cause lagged, 
however, just as it does today. Few had the courage 
to depart much from the confident assertions of Galen, 
whose humoral and vitalistic-spirit pathology still 
reigned supreme. The few daring innovators, like 
Paracelsus, who publicly burned Galen's works, to- 
gether with Avicenna's, at Basel in 1527, for the most 
part only substituted a stil less tangible general 
pathology. Paracelsus (1493-1541), the great swash- 
buckler of the medical Rennaissance, quarrelsome but 
intellectually independent, an alchemist by training, 
classified etiology in disease on a mystical, vitalistic 
basis with a series of governing "entia," but fore- 
shadowed modern chemical pathology in his concep- 
tion of precipitation in the formation of calculi and 
gouty deposits, and was the first to correlate cre- 
tinism and endemic goiter. 

His follower, the Belgian mystic van Helmont 
(1577-1644), another forerunner of modern biological 
chemistry, developed a physiological and pathological 
system that seems outlandish to us; but he had the 
courage of his convictions, and practiced what he 
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preached. As John Lobkowiz says, “Helmont was 
pious, learned and famous, a sworn enemy to Galen 
and Aristotle. The sick never languished long under 
his care, being always killed or cured in two or three 
days." In his own serious illness of 1640, van Hel- 
mont saved himself,if we may trust his own statement, 
by taking in succession shavings from the genital 
organs of a stag, a dram of goat's blood, and urine 
boiled with crab's eyes, a nicety of pharmacological 
combination almost surpassing the Arabians. 
Helmont lived into the time of William Harvey, 
but took no advantage of the De motu cordis et san- 
guinis. In his physiology life was regulated by a 
head Archaeus seated in the stomach and spleen, and 
a number of minor archaei in other organs, with 
digestive ferments, Helmont's own discovery, under 
their control. The emotional outbursts of the 
Archaeus, upsetting the normal distribution of fer- 
ments, were responsible for disease. If a woman's 
breast were injured, the Archaeus, furious at the insult, 
produced a tumor. The mythical Archaeus was 
thus substituted for the atra bilis, but we must not 
forget that Helmont clearly distinguished cancer 
from other lesions, and that in the field of ferments, 
which lay back of his conception of the Archaeus, he 
was a great experimenter, and laid part of the founda- 
tion of modern physiology. Inasmuch as knowledge 
of autolysis or self digestion of tissue underlies our 
modern understanding of the degenerative changes in 
pathological lesions, we must accord van Helmont 
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an honorable place in the development of chemical 
pathology. 

On the whole, however, the balance of power re- 
mained with Galen, in spite of Vesalius and the 
anatomical pathologists. Asa matter of fact Vesalius, 
as well as the rest, supported Galen so frequently that 
in some fields the Pergamene's hold on general 
pathology was even tightened. The break-up began 
only with Harvey. 


CHAPTER IV 


THE SEVENTEENTH CENTURY 


With the sixteenth century anatomy was revolu- 
tionized, and a sound basis laid for the accurate recog- 
nition of morbid change. Necropsies for the purpose 
of detecting this change, as well as routine dissections, 
had become common. A new thing on the face of the 
earth, printing with moveable type, had made the 
new anatomical knowledge available to all who could 
read. The records were at first widely scattered, and 
buried in unrelated material. A group of compilers 
soon arose, however, who collected the post-mortem 
examinations of others, usually to supplement their 
own. Their attention was taken for the most part, 
unfortunately, by the curiosities and rarities, from 
which no comprehensive science of pathological 
anatomy could be constructed. A few had the good 
sense to hold fast to the commonplace and therefore 
important, however, and one brilliant physician among 
them, Jean Fernel, codified the first text of Pathology 
as part of a System of Medicine. Etiology and patho- 
genesis, nevertheless, remained in the control of 
Galenic and Arabian thought. 

In the seventeenth century, that bewildering period 
when science and literature flourished with incredible 
vigor in the face of religious strife, the Thirty Years 
War and the English Revolution, came William Har- 
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vey's (1578-1657) De Motu Cordis et Sanguinis (1628), 
a work of incalculable influence on general pathology. 
To appreciate its significance we must recall that as 
long as men remained ignorant of the circulation of 
the blood, believing in a simple ebb and flow of arterial 
and venous systems, those great phenomena of fatal 
hemorrhage, passive hyperemia, edema and general 
anasarca, embolism, infarction, pyemia, miliary 
tuberculosis, neoplastic growth, and all the evils that 
follow in their train, could only remain unrecognized 
or incomprehensible. Probably no single discovery 
has been of more far reaching effect in pathology. 

Harvey's service to the growing science of pathology 
was not limited to his discovery of the circulation. 
He made special contributions in the same field. He 
left a good description of a heart hypertrophy, ap- 
parently the result of an incompetent aortic valve, 
for the aorta is described as greatly widened, and 
sketched the symptoms which preceded death in 
this case. He also described a ruptured heart, with 
a finger wide tear in the left ventricle. 

During his Physicianship in Ordinary to Charles I, 
at the king's command he made a post-mortem 
examination of the body of Thomas Parr, who died 
at the reputed age of 152 years. Harvey was cautious 
in committing himself on the actual cause of death, 
but expressed the opinion that Parr would have lived 
longer had he paid the same attention to his diet after 
coming to London as before. Unfortunately he does 
not tell us what sort of diet enabled Parr to live as 
long as he did. 


HISTORY OF PATHOLOGY PLATE VII 


TUMOR OF THE HUMERUS 


From the De Recondita Abscesuum Natura of Marco Aurelio 
Severino, 1632 
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In the sixteenth century printing came to the aid of 
the newly developing pathology. In the seventeenth 
we see for the first time, nearly a century after the 
publication of Jan Calcar's beautiful plates in Vesalius' 
Fabrica, illustrations of pathological lesions. One of 
the first to supplement his descriptions in this way 
was the surgeon Marco Aurelio Severino (1580-1656), 
a product of the late school of Salerno, who lived long 
in Naples, where he was professor of anatomy, and 
finally died there of the plague. He is sometimes 
considered the reformer of surgery in Italy, and his 
great book De Recondita Abscessuum Natura (1632), 
may fitly be considered the first text of Surgical 
Pathology. 

It is a complete treatise on swellings, which is still 
all the word “abscess” conveyed. If any particular 
swelling was left out, it was that which we call abscess 
today. His tumor pathology is perhaps his best. Не 
described tumors of the genital organs in both sexes, 
and colossal neoplasms, presumably sarcomas, of 
bones. He classified breast tumors in four groups, 
and his Mammarum strumae (“per quae differant a 
scirrhis") is one of the best early discussions of malig- 
nancy and benignity in tumors of this organ. 

Like all writers of his time he wrote voluminously 
on syphilis, quoting Benedetti, Fernel and Laurent 
Joubertus on internal syphilis. He speaks himself of 
ulceration of the esophagus and trachea, and pustules 
of the lung and liver, and describes a cadaver he 
dissected in Naples in which the disease had extended 
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from the original lesion, destroying the left vas 
deferens and internal glands, and forming a large 
ulcerating bubo. This was probably gonorrhoea or 
chancroid and not syphilis. Nor is it likely that the 


HEAD ILLUSTRATING DISCUSSION OF SYPHILIS 


In Marco Aurelio Severino's De Recondita Abscessum 
Natura 1632 


other ulcerations and pustules were syphilitic. There 
is little doubt that many of the early descriptions of 
the lues venerea were not descriptions of syphilis at 
all, and that the mistaken diagnoses of a period only 
too willing to believe the worst of the new plague, are 
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responsible for a much exaggerated notion of its 
early virulence. 

With the final bloody repudiation of Spanish 
authority and rise of the Dutch republic, the great 
Dutch schools of medicine, already notable, in the 
seventeenth century became still more productive. 
Nicolaas Tulp of Amsterdam (1593-1674) was one of 
the first to profit by the new freedom. This cele- 
brated man, familiar as the central figure in Rem- 
brandt's School of Anatomy, was a pupil of Pieter 
Pauw and later professor of anatomy. He was 
moreover a popular physician, with the distinction of 
being the first doctor in democratic Amsterdam to 
use a carriage in visiting his patients. He also stood 
high in civic affairs, being several times burgomaster. 
His political influence is believed to have been exerted 
in favor of scientific advance in the medical school. 
He is known in anatomy for his discovery of the 
ileocaecal valve (shared with Bauhin) and his excellent 
description of the lacteals. He also brought out the 
first Amsterdam pharmacopeia. 

His contributions to pathology are no less notable. 
He was much interested in cancer and calculi. A- 
mong his numerous notes on malignant tumors, is the 
first clear description of carcinoma of the bladder. A 
bladder-intestinal fistula was diagnosed in life from the 
fact that the patient passed urine by rectum, and 
post-mortem examination disclosed a tumor of the 
bladder with perforation into the colon. He de- 
scribed several cases of carcinoma of the breast, which 
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he believed contagious, citing the case of a servant 
girl who acquired such a cancer, from attending her 
mistress long and faithfully for the same disease. He 
removed a sixteen pound tumor, undoubtedly a 
sarcoma, from the femur of a young woman, but she 
died of recurrence. He recorded what was unques- 
tionably a cancer of the esophagus, “a tumor like 
carcinoma” with stricture, such that he could scarcely 
get a probe through it. And he gave a good descrip- 
tion of a hydatidiform mole, “a shapeless, bloody, 
vesicular mass, coming away bit by bit, filling an 
entire bucket," sharing with another Amsterdam 
physician, Lamzweerde, the honor of first describing 
this type of tumor. Altogether he had a wide experi- 
ence in this branch of pathology. 

Tulp's great work, his Observationes Medicae (1641), 
like Severino's, wasillustrated. Among the woodcuts 
are: nasal polyps, the casts of fibrinous bronchitis 
(which like Galen he considered vascular products, 
"integra vena a pulmone rejecta"), an expectorated 
fragment of a gangrenous lung (good), tape worms, 
renal and bladder calculi, spina bifida (excellent), 
congenitally united twins, umbilical fistula and what 
purports to be hydrops of a bicornuate uterus, but 
may be bilateral cystic ovary (the last two illustrated 
also on his title page). 

His Observationes also include hydrocephalus, 
tumors of the eye, ulcer of the palate, wounds, frac- 
tures, beri-beri Indorum, (sharing with Bontius the 
first description), gangrene of the legs, without recog- 
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POLYE OR THE HEART” 


From the Observationes Medicae of Nicolaas Tulp, 1641 


THE SEVENTEENTH CENTURY 83 


nition of the cause, and the inescapable “polyps” of 
the heart. Tulp seems to have scented something 
wrong here, but figured the usual post-mortem arte- 
fact in his illustrations (see Plate VIII). 

A still more commanding figure in Dutch medicine 
is Franciscus de le Boë Sylvius, (1614-1672), born in 
Hanover, Germany, trained chiefly in Basel, and 
professor in Leyden from 1648 until his death. He is 
particularly noted in medicine for his founding of the 
iatrochemical school, and his teaching on the specific 
pathological anatomy of tuberculosis. 

The basis of the iatrochemical medicine, which 
later numbered Willis and Boerhaave among its 
adherents, was a new kind of humoral pathology. 
Sylvius was well versed in the current inorganic 
chemistry, probably quite familiar with Glauber's 
discoveries on the nature of salts, convinced by 
Harvey's teaching, and much impressed by van 
Helmont's discoveries of body ferments. And on 
this substantial foundation he erected his physiology 
and doctrine of pathogenesis. 

He believed, and quite correctly, that acid and 
alkaline elements were normally balanced in the 
circulating blood, but susceptible to the action of the 
ferments, which might disturb the balance. As we 
look back through nearly three centuries we see that 
Sylvius had clearly grasped a concept that we are 
sometimes naively inclined to think modern, viz., that 
of acidosis and alkalosis, but he erred like so many of 
his age in attempting to build an all embracing system 
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on a doctrine of restricted application. He distin- 
guished disease due to excess alkali on the one hand 
or excess acid on the other, in a way that bears no 
relation to modern ideas, and of course treated his 
patients according to his view of the chemical indica- 
tions. His notions, too, on the nature of fermentation, 
to him practically equivalent to the effervescence from 
adding acid to a carbonate, were imaginary. Rayer 
says that he made observation the keynote of systems, 
without realizing that his own, less than any other, was 
founded on exact observance. In his own lifetime, 
however, his reputation and influence were enormous, 
and unquestionably his views, however erroneous, 
stimulated greatly the development of physiological 
chemistry. 

Sylvius was no mere theorist. He opened a prodi- 
gious number of cadavers, and will always be remem- 
bered as the first to recognize clearly and unmistak- 
ably the relation of the tubercle to tuberculosis. The 
ancients had drawn good clinical pictures of the 
disease, and vaguely distinguished “phymata” as an 
accompanying abnormality. But no such thing as a 
constant and characteristic lesion was recognized 
before Sylvius. He saw tubercles in the lungs of 
consumptives and described their progression into 
cavities. Separating the wheat from the considerable 
chaff it is possible to construct a good working patho- 
logical anatomy of tuberculosis from Sylvius’ observa- 
tions. Such a reorganization would, however, prob- 
ably furnish a wrong impression, and detract from the 
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greater merit of Laënnec in this field. One of Sylvius’ 
great contributions was the recognition of tuberculosis 
of the lymph glands in the mediastinum, neck and 
mesentery. But he was confused and appears at 
times to have considered the tubercle itself a gland 
developing abnormally in a different sort of tissue. 
But there is shrewd and correct deduction in his 
statement that “even when these glands are extremely 
small in the mesentery and sides of the neck while 
they are in the natural state, they grow prodigiously 
in size and hardness in disease." He concluded that 
the same glands may be in the body normally, but too 
small to be detected. 

As etiology he adduced all the views of the ancients 
(see Galen, Chap. 2), but supplemented them with 
his own chemical humoral pathology of abnormal 
juices, a condition which he considered hereditary. 

While Sylvius was building a new physiological 
doctrine and fitting it into a medical system, an 
equally influential figure, Thomas Bartholin of 
Copenhagen (1616-1680) was dominating the rapidly 
grown science of anatomy. Himself the son of a 
great anatomist and scholar, and related to most of 
the prominent physicians of his country, many of 
them intimate at the Danish court, he received 
a most careful, scholarly training. For nine years 
he studied and taught philosophy, ethics, theology, 
mathematics and finally medicine in Leyden, Paris, 
Montpellier, Padua and Basel. While in Leyden he 
brought out a new edition of his father's Anatomy, 
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which was translated into several languages, including 
the Chinese, and from which the physicians of Europe 
learned their anatomy for fifty years. 

He ultimately returned to Copenhagen, where he 
took the chair of anatomy, one of the three chief 
professorships of the medical faculty. He was ex- 
tremely popular. His audiences included the king 
himself. His most important direct contribution to 
the subject was on the lymphatics. But teaching was 
not to his liking and in 1656 he retired to his country 
manor at Hagestedgaard, retaining, however, his 
academic and certain judicial connections, to devote 
himself to writing and correspondence for the rest of 
his life. Out of this scholarly retirement came his 
Acta medica philosophica (1673-1680), a series of 
treatises by a number of eminent men of science 
under Bartholin's editorship, practically constituting 
a medical periodical, and one of the first in the world. 
Reprinted and translated, these had a wide distribu- 
tion. He also published several volumes of personal 
correspondence with scientific men. 

Bartholin thus did much to establish that inter- 
course of publication which is essential to scientific 
progress. His genius for editing, and his own fluent 
pen, far more than his individual research, give him 
a permanent place in Medicine. Personally he was 
an anachronism, an extensively read scholar of: 
antiquity, uncritical and courteously credulous of the 
extraordinary and even the impossible. Sirens and 
horned women, men born from goats, and all sorts of 
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human and animal curiosities, share his pages on even 
terms with clear descriptions of abscess of the brain 
following skull fracture, tumors and other lesions of 
the pancreas with diabetes (polyuria), and excellent 
accounts of urinary calculi, which must have been 
far more common then than now. 

Some of these observations came from the skillful 
prosectors he had brought to his own anatomical 
theater, and a few from his own hand. A greater 
number are his own personal records of necropsies 
seen while studying with Sylvius in Leyden, Vesling 
in Padua, Trullus in Rome, etc. In his quiet retreat 
at Hagestedgaard he had unlimited opportunity for 
correlating these scattered observations into a system. 
But his was not that type of mind. He repeated 
Pieter Pauw's (1564-1614) observation of “much 
yellow water filling the thorax and abdomen from 
dyscrasia of the ventricle of the heart," as an isolated 
observation of a curiosity, all unknowing that under 
his pen flowed the statement of a great truth in 
pathology. 

Pathological anatomy was fast overhauling normal 
anatomy, and with this period comes the partial 
understanding of apoplexy, always a favorite source 
of speculation with the ancients. The credit for this 
discovery goes chiefly to Johann Jakob Wepfer of 
Shaffhausen (1620-1695), one of the most celebrated 
physicians of the seventeenth century, whose interest 
was attracted particularly to diseases of the head. 
Like Benivieni in the fatal cases of his private practice 
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THE AORTA OF JOHANN JAKOB WEPFER (1620-95) 


Published in the posthumous edition of his book on 
Diseases of the Head, 1727 
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he went to all lengths to secure permission for necropsy, 
and deeply regretted his failures, as for example in 
connection with a case of hydrocephalus, where neither 
prayer nor bribery availed (“sed nec prece nec pretio 
quicquam a defuncti uxore et affinibus impetrare 
valui"). 

Wepfer's most important discovery by far was the 
relation of cerebral hemorrhage to certain types of 
apoplexy, and his detection of the predisposing 
aneurysms of the small vessels. Brunner also de- 
scribed these little aneurysms shortly afterwards, but, 
as Morgagni says, “on this matter Wepfer is more 
clear." The clinical correlation with the lesions as 
revealed by post-mortem examination was excellent. 
Other good observations in his works concern tumors 
of the face and head, scrofula and syphilitic ulceration 
of the hard palate, occurring in a man with severe 
initial symptoms of syphilis six years previously. 

Wepfer's own last illness illustrates well the medical 
acumen of the period. It is described by relatives in 
the Memoria Wepferiana prefacing a posthumous 
edition of his great book on the head, which records 
his life, travels, and positions as well as his final 
sickness, and concludes with a picture of the great 
man's aortic trunk from the semilunar valves to the 
femoral arteries (Page 88). The case was clinically 
one of cardiac asthma (‘non nisi erectus respirare 
potuit"), and it is particularly noteworthy that a 
necropsy was performed “as customary." This was 
on January 28, 1695. The Clarissimus Dr. D. Pfister 
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officiated, “a most skilled doctor of medicine and 
surgery," making a careful and accurate post-mortem 
examination in which the condition of all organs was 
noted. The heart was recorded as enlarged, with a 
bony substance in its structure close to the pulmonic 
orifice. The aorta revealed what we now recognize 
as senile sclerosis, containing placques of bony consist- 
ency particularly prominent and hard to cut in the 
neighborhood of the coeliac and renal arteries. This, 
let us note, was nearly three quarters of a century 
before the appearance of Morgagni's Seats and Causes 
of Disease, so often credited with the beginnings of 
pathological anatomy. 

While such rapid strides were being made on the 
continent, anatomical knowledge of certain organs 
was being greatly advanced in England, particularly 
by Glisson and Willis. Francis Glisson of London 
(1597-1677), called by Boerhaave “the most accurate 
anatomist that ever lived," by his researches on the 
liver provided that anatomical basis indispensable for 
accurate knowledge of its pathology. He was also a 
good osteologist and gave one of the first clear descrip- 
tions of rickets. He is of still more importance to 
pathology for his recognition of irritability in tissues, 
a doctrine developed particularly by Haller. 

Thomas Willis of London (1621-1675), whose name 
has been made immortal in the “Circle of Willis," 
likewise did not confine his scientific attention to 
normal anatomy. He was a great clinician, and an 
industrious investigator of the anatomical lesions 
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associated with disease. He was an extravagant 
humoralist, however, as regards its cause, with a 
leaning toward the iatrochemical doctrines. A queer, 
rather ungraceful figure, with admirers and almost 
abusive detractors, he has given rise to much discus- 
sion on the originality of many of his observations. 
He lived in a time of bitter strife, through which he 
remained a staunch Royalist, taking great chances in 
the Cromwell regime. His reward came with the 
Restoration in a professorship which enabled him 
to pursue his scientific bent without molestation. 

His observations of most importance in pathology 
are largely in relation to the nervous system, to the 
normal anatomy of which he had devoted himself so 
diligently. He confirmed Wepfer on the hemor- 
rhagic nature of apoplexy, and in his discussions on the 
cause of convulsions, on which he wrote special 
treatises, are descriptions which may be interpreted 
as meningitis, although they are far from clear. 

His work on phthisis is important, a disease to 
which he believed all chest ailments might lead “as 
small streams lead to big lakes." He took exception 
of the current belief in “phthisis as a wasting of the 
whole body from an ulceration of the lungs," noting 
that ulceration is not always present, and recording 
a case in which there were "scattered through the 
lungs in every part tubercles or stones of sandy 
matter,” presumably a case of chronic miliary 
tuberculosis. 

He wrote a good treatise on scurvy, and his nota- 
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tions on “epidemical dysentery” are interpreted as 
an early description of typhoid fever. He states that 
some years it was worse than the plague and due to 
“a certain infection impressed on the blood and so 
intimately confused with it under the form of a vapor 
or sincere humor that it cannot be pulled away; 
wherefore the thrusting forward toward the intestine 
unlocks the little mouths of the arteries and makes 
there little ulcers and exudations or flowing forth of 
blood." A bit fanciful, but not unreasonable for 
the seventeenth century. Willis always had a ready 
explanation for any pathological lesion he saw, and 
his great “Practice of Physick" has been described 
as not so much a book as a small library, representing 
largely his own original, industrious research and 
ideas. 

Another great work of the time on tuberculosis was 
the Phthisiologia (1689) of Richard Morton (1635- 
1698). In spite of its repetition and inconsistencies, 
and fantastic humoral explanations, it was clinically 
exhaustive for the period. From his descriptions of 
phthisical lungs it is possible to interpret caseo- 
nodular, ulcerative, and calcareo-caseous types of 
tuberculosis, as well as caseous and ulcerative tuber- 
culosis of the kidney, but on the whole little is added 
to the tuberculosis pathology of Sylvius. 

The greatest English medical figure of the period 
was Thomas Sydenham (1624-1689), whose late 
acquisition of his doctorate in medicine (when he 
was 52) must afford much encouragement to medical 
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students in this day of increasingly lengthy and 
arduous pre-graduation requirement. Sydenham 
took Hippocrates as his model, and was an example of 
gifted simplicity. He was a humoralist, without 
being a theorist. He recognized only observation and 
practical experience, considering anatomy and physi- 
ology interesting of themselves, but not essential in 
the training of a medical practitioner. He conceived 
of disease quite simply as “a vigorous effort of nature 
to throw off morbific matter and thus recover the 
patient." This emphasis on the healing power of 
nature was his greatest and lasting teaching, although 
he was an active therapeutist too, giving mercury in 
syphilis in enormous dosage and using herbs in pro- 
fusion. He distinguished acuteness and chronicity 
in the speed and ease of removal of morbid material, 
wrote extensively on "inflammation of the blood," 
and considered unknown influence of the atmosphere 
important in the origin of disease, but did little 
toward real advance in the subject of pathology. 
While the science was progressing as we have seen 
in the Netherlands, Denmark, Germany and England, 
in Italy the tradition of the brilliant anatomists of 
the Renaissance was being upheld. Popes and prin- 
ces ardently supported anatomical and physiological 
studies, and pathological anatomy was beginning to 
be thought of as an independent discipline. In Rome 
Giovanni Riva (1627-1677), physician to Pope 
Clement IX, a distinguished anatomist and surgeon, 
established a special society for discussions of patho- 
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logical anatomy, and founded a museum for patho- 
logical specimens in association with one of the 
hospitals. Riva made a number of important obser- 
vations himself in pathology, particularly on aortic 
aneurysms. 

The greatest figure of the century in Italian medi- 
cine is probably Marcello Malpighi (1628-1694), a 
graduate of Bologna, who began his teaching in Pisa 
in 1656. Distinguished in fields as widely separated 
as comparative anatomy and plant morphology, a 
convincing writer against the teaching of spontaneous 
generation, he is notable particularly for his discovery 
of the capillaries and red blood corpuscles and his 
masterly work on the minute structure of the kidneys, 
lungs and spleen. He was thus one of the founders of 
histology, and shares the honor of introducing the 
microscope into medicine. 

The invention of the compound microscope is a 
matter of some dispute, but the brothers Hans and 
Zacharias Jannsen in Middelburgh, Holland, are 
commonly credited with the manufacture of the first 
one, which is said to have been a foot and a half long. 
Cornelius Drebbel of Alkmaar, Holland, almost 
simultaneously made a better one, and to him the 
introduction of the instrument is really due. An- 
other Dutchman, industrious beyond words, Antonj 
van Leeuwenhoek of Delft (1632-1723), accom- 
plished its ultimate popularization, confirming 
Malpighi's discovery of the capillaries and blood 
corpuscles, and making extensive and important 
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original observation on all sorts of subvisible forms 
of life. Previously, however, Athanasius Kircher of 
Fulda (1602-1680), studied putrefaction with the 
microscope and even attempted to find the cause of 
plague by examining the blood of plague patients. 
He took up where Fracastoro left off; Garrison calls 
him the first to state in explicit terms the doctrine of a 
"contagium animatum" as the cause of infectious 
disease. Jan Swammerdam of Amsterdam (1637- 
1680) and Robert Hooke of London (1635-1703) 
share with these men the great distinction of introduc- 
ing into medicine this instrument of incalculable 
value. 

Malpighi’s contribution to pathology was not 
limited to the start he gave the indispensable sister 
science of histology. He made important gross 
observations, describing aortic sclerosis well in his 
report on his post-mortem examination of Cardinal 
Bonacairsi, and leaving descriptions of osteomyelitis 
and what was probably lymphogranulomatosis. He 
also made the usual mistake of his day, and wrote a 
tract De polypo cordis. | 

Malpighi died November 29, 1694,two months before 
Wepfer, of that apoplexy which Wepfer had described 
so well. Malpighi's necropsy, like Wepfer's, throws 
a good light on the post-mortem skill of those pre- 
Morgagnian days. It was performed by Baglivi in 
the presence of Lancisi, among others, who contrib- 
uted the findings to the Royal Society of London, 
which had recently begun publishing its transactions. 
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The heart was large and the left ventricle abnormally 
thick. There was no polypus. The right kidney 
was small, with dilated pelvis, and there was a stone 
in the bladder. The right ventricle of the brain 
contained two ounces of extravasated blood, and the 
left an ounce of “yellow phlegm.” 

The ascribed cause of the hemorrhage, however, 
shows the almost unbreakable hold of the ancient 
humoral pathology and the new humoralism of the 
iatrochemical school; for the revelations of the 
necropsy “proved that the conglobated glands in the 
whole body had thrown into the mass of blood an 
acid lymph, and that the conglomerated glands of 
the hypochondria, especially those of the liver, had 
thrown into it a melancholy humor, and that these 
two sorts of humor being carried into the vessels of 
the brain had disposed the blood to coagulate there, 
and that these having corroded and broken through 
the tunics which served for a stop to them, they had 
run into the cavities, where they caused death without 
a remedy" (Translation by W. G. MacCallum). 

Giorgio Baglivi (1669-1707), Malpighi's pupil, and 
later professor in Rome, who made the examination, 
was nevertheless doing the best he could to break away 
from humoral pathogenesis. Like Glisson he was 
impressed by the irritability of tissues, and inclined 
to seat disease in the solid parts without taking the 
humors into account. He has been considered the 
leading exponent of the Italian zatro-physical school, 
on account of his emphasis on the mechanics of 
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physiology. He likened the body to a complicated 
piece of machinery with teeth like shears, a stomach 
like a flask, blood vessels for conducting tubes, and a 
pump, the heart. 

He rejuvenated the old solidism of the Methodists 
in ascribing disease to changes in the tone of the 
solid parts. His speculative general pathology has 
been called an “effusion of youth." Yet he was a 
careful prosector also and added specifically to the 
growing knowledge of pathological anatomy. Under 
the term “Febris mesenterica”? he described the in- 
testinal changes and mesenteric lymph node swelling 
characteristic of typhoid fever, making a considerable 
advance over Willis, if they were describing the same 
thing. 

The end of the century witnessed a new crop of 
spicilegia or assemblages of necropsy reports. The 
greatest, by far, of these is the Sepulchretum anatom- 
icum sive anatomia practica of Bonet (1679), a book 
especially notable in the history of pathology because 
it was the direct stimulus of Morgagni's great book. 

Théophile Bonet (1620-1689) was born in Geneva, 
well educated, and in 1643 admitted to the doctorate 
of medicine in Bologna. Soon afterward he became 
physician to the Duc de Longueville, and settled 
down to quiet practice, with abundant leisure for 
scholarly reading. An accident having rendered his 
hearing defective, he retired from practice about 1675 
and devoted the rest of his life to a gigantic self- 
assumed editorship of the medical discoveries of the 
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past two centuries, and particularly those made 
through post-mortem examination, which form the 
subject matter of his anatomic sepulcher. 

He seems to have been a serious soul and patient 
toiler, with no greater ambition than service to others, 
for he states in opening the Sepulchretum, “This work 
has cost me as much fatigue and care as the reader 
will draw advantage from it, but I hope I shall receive 
thanks for having taken the first step in a career so 
eminently useful.” The work itself is a weighty 
tome of cumbersome title and 1700 pages, opening 
with a ponderous dedication, lengthy preface, and 
imposing list of authors cited, from Hippocrates to 
his own time. This is followed by several pages of 
courteous encomium from distinguished contemporary 
physicians, without which no seventeenth century 
work seems to have been properly launched, with 
Bartholin, Drelincourt, Peyer, Wepfer and others 
putting in a good word, occasionally in classic meter. 
Then come a series of cross indices and finally nearly 
three thousand necropsy protocols with Bonet's own 
comment and references appended, collected in neat 
anatomical sections, viz., head, thorax, abdomen, 
etc., all subdivided into symptomatic sectors, truly a 
well ordered mortuary. 

The great trouble with it is its utter lack of organ- 
ized deduction. Each case was interesting to Bonet 
for its own sake in its correlation of morbid symptoms 
and organic change, but Bonet frankly mistrusted 
his own capacity to draw general conclusions and left 


HISTORY OF PATHOLOGY PLATE X 


ПЕОН 


BONE TI 


` SD. Med. Nec non Serenifitmo quondam Principi Henrico ab Aurcha, 
Longavslla Duci, E80. a Confilits Medicis. 
S E 1 


SEPULCHRETUM 


ANATOMIA PRACTICA: 


CADAVERIBUS MORBO DENATIS 


Proponens 


HISTORIAS ET OBSERVATIONES OMNIVM 


. pene humani Corporis affectuum, ipforumq; Caufas reconditas revelans. 
Quo Nomine tam PATROLOGIA Genie, фат Мозосоміж Orthodoxe fundutrixs 
imo MEDICINE VATERIS «Nova Promptnarium dia meretur, 
CumIxpicinys necelfanis. 


OPYS OMNIUM MEDICINA ET ANATOMIE CULTORUM 


votis hactenus expeticum fammóque labore decerpeum ac congeftum. 


Tomus Primus. 


AFFECTYS CAPITIS ET PECTORIS CONTINENS. 


GaN Eh - 
Sumptibus Leonardi Chouér. 


TRS DC. LARK An 


TITLE PAGE or Sepulchretum, or THÉOPHILE BONET 
1679 


THE SEVENTEENTH CENTURY 99 


that to others. From it a comprehensive descriptive 
pathological anatomy, at least, might have been 
codified, for little that we see today was missed 
in the stupendous collection. Naturally a good deal 
of reconstruction is required for modern interpretation 
in many cases, and hundreds of the accounts are too 
brief or obscure for recognition. 

The real merit of the work lies in its rediscovery 
and preservation of the forgotten work of others. 
Many sections compel our great admiration for the 
wealth of material collected, if not for its organiza- 
tion. The section on what we now recognize as 
pulmonary tuberculosis is notable, and much superior 
to that of Morgagni, who deliberately avoided this 
disease. Bonet has a hundred pages under the title 
De Tabe in genere et Pulmonari, a vast compilation on 
the general subject of emaciation. A great many of 
the cases cited are obviously pulmonary tuberculosis 
with clear clinical history and convincing, if brief, 
post-mortem record. In this section Bonet methodi- 
cally repeats the anatomical changes as revealed by 
necropsy in case after case in which the outstanding 
clinical feature was Tabes, i.e., severe and progressive 
emaciation. What is known as consumption today, 
malignant tumors, and other chronic debilitating 
diseases, are included, more or less indiscriminately. 
Curiously enough in the chapter actually devoted to 
neoplasms (forty pages on tumores praeter maturam) 
he says very little about internal cancer, devoting his 
attention chiefly to tumors of bones. There is very 
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little on cancer of the stomach, which even Benivieni 
had recognized, but perforating ulcer of the stomach is 
recorded. 

The treatment of “tumors” of the abdomen, which 
is chiefly concerned with ascites, is especially interest- 
ing. He cited the explanation of ascites given by 
Richard Lower, who produced dropsy of various 
regions by ligating the veins from the part (See 
Chapter XII). Nevertheless he attributed ascites 
often to disease of the spleen, which for some reason 
at all times captured the imagination of the ancients. 
Cirrhosis of the liver came in for surprisingly small 
attention. There are many records of “nephritis,” 
but they are mostly of the ascending, suppurative 
type, frequently in the presence of stone. One case 
from Timaeus is recorded in which the kidneys were 
“scarcely the size of walnuts. 

Not a few gems on diseases of the circulatory organs 
can be uncovered by search. "There is a citation from 
Richard Lower on what is unmistakably tri-cuspid 
endocarditis. There is a clear cut description of a 
ruptured aneurysm of the aorta in a university profes- 
sor 56 years old, who suffered for ten years with 
abnormal pulsation in the left thorax, taken from the 
observations of Pietro de Marchetti of Padua (1593- 
1673). This was presumably a syphilitic aneurysm, 
not recognized by Bonet as such, in spite of the sugges- 
tion on this type of lesion by Fernel and Ambroise 
Paré. Bonet’s own section on syphilitic lesions is 
very meager, only four pages, devoted chiefly to bone 
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lesions, particularly caries of the cranium, and to 
“gumma of the dura." 

Pneumonia, which Morgagni treated so well, is 
badly slighted. Bonet is contented to quote Willis, 
that “peripneumonia is wont to be defined as an 
inflammation of the lungs, with acute fever, cough 
and difficult respiration." The acute infections in 
general are not well described, and it is strange that 
the plague, which had taken a heavy toll in the two 
centuries covered, received so little attention. 

summing it up, the work must be recognized as a 
marvel of industry, irremediably marred by lack of 
judgment in grouping and separating lesions, and 
uncritical acceptance of the cited author's own opin- 
ions. It is the greatest collection in the history of 
pathology, but scientifically no advance on Schenck 
von Grafenberg. 

Two other important compilations of the period 
are the Spicilegium anatomicum of Theodore Kerkring 
of Amsterdam (1640-1693), an early associate of 
Ruysch, and the Anatomia practica of Steven Blan- 
kaart of Amsterdam and Leyden (1650-1702). Un- 
like Bonet, who in all his three thousand cases re- 
corded very few of his own, Kerkring and Blankaart 
published a relatively small number but from their own 
experience. About a hundred were collected by the 
former, including a number of fetal abnormalities and 
an interesting case of foreign body obstruction of the 
pylorus. One of the greatest achievements was the 
recognition of the “polyp of the heart” as a post- 
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mortem product of no significance, a fact that had 
escaped all pathologists from Benivieni to Bonet. 
Blankaart recorded two hundred of his necropsies. 
His descriptions of wounds, pulmonary tuberculosis, 
carcinoma of the uterus and dermoid cysts of the 
ovary are considered by Chiari as well done. There 
is much that is incorrect and bizarre in addition, 
however. 

These were the texts of pathological anatomy 
available to the medical profession in 1700. Incom- 
prehensibly this century of accumulating pathological 
anatomy passed without a mind to systematize the 
new knowledge into a science. The material was at 
hand, but no Galen to organize it appeared. The 
rarity continued to take precedence over the common 
in pathological interest. Looking back we see 
Fernel’s Pathologia still the most instructive book on 
the subject, but out of date, and of waning, almost 
extinct influence. 


CHAPTER V 


MORGAGNI AND THE EIGHTEENTH CENTURY 


As we have seen, the seventeenth century opened 
wide the sources of the growing science of pathological 
anatomy. Special pathology made substantial ad- 
vance on the basis of thousands of post-mortem 
examinations. 'The most notable contributions were 
those of Sylvius, Morton and Willis on tuberculosis, 
and Wepfer on apoplexy, but valuable writings ap- 
peared from time to time on tumors, calculi, dropsies 
and other conspicuous lesions. Surgical pathology 
had come into existence in the pioneer labors of 
Severino and Nicolaas Tulp. In the microscope an 
instrument of enormous potential value for pathology 
had been found, and the new media of scientific 
exchange, such as the Transactions of the recently 
formed scientific academies, and the published cor- 
respondence of men like Thomas Bartholin, greatly 
facilitated the spread of important scientific informa- 
tion. 

General pathology, however, had gone astray in the 
hands of enthusiasts striving for an unattainable 
system of simplicity. Sylvius de le Boé had intro- 
duced a new humoral pathology, as incompetent to 
explain all human ills as the ancient Hippocratic 
doctrine, while the brilliant young Baglivi and others 
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sought to systematize medical thought in a too simple 
mechanical conception of the body's action. 

'The huge compendia of the period, particularly the 
Sepulchretum of Bonet, show the frequency of recourse 
to post-mortem investigation in general practice, and 
other records reveal that the necropsy was sought 
even in the palace. The track of the assassin's knife 
was mapped with the anatomist's deliberation in the 
body of Henry of Navarre, and the diarrhoea of the 
short-lived consumptive, Louis XIII, was traced to 
tuberculous ulcers, among the first to be recorded, in 
the royal bowels. At the English court William 
Harvey studiously dissected the remains of his noble 
patients on the principle that “the examination of a 
single body of one who has died of some disease of 
long standing is of more service to medicine than the 
dissection of the bodies of ten men who have been 
hanged." 

Even the layman evinced a keen interest in patho- 
logical anatomy. Sandifort tells of a Dordrecht 
surgeon, one Maximiliano Bouwmanno, who, in 
recording his necropsy of the daughter of a prominent 
Brussels citizen, dead of renal calculi and its complica- 
tions, states that her body “a me post mortem dissecta 
est in praesantia plurimarum matronarum." Evi- 
dently the wives of the burghers turned out en masse 
for the event. 

Nevertheless, in spite of all its solid achievements, 
the seventeenth century failed to attain a working 
codification of this knowledge. Indeed this was 
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finally reached in a form useful to physicians only in 
the closing years of the eighteenth century in the 
text and atlas of Matthew Baillie. The intervening 
years, however, served to extend enormously the 
range of pathological detail on which such texts 
might be based. 

The departments of anatomy in the continental 
schools continued to furnish the bulk of this detail. 
At the opening of the century the best traditions of 
the great Dutch school of anatomy were being ably 
maintained by Frederik Ruysch in Amsterdam (1638- 
1731), a pupil of Sylvius, with a reputation established 
even in his student days by his work on the valves of 
the lymphatics. His chief distinction in later years 
rested on his ingenious wax injection of all parts of 
the body, a method of great importance in the under- 
standing of minute structure. 

Ruysch advanced pathology by collecting an excel- 
lent museum of morbid anatomy and publishing a 
number of copper engraved atlases illustrating the 
collection. His most precious specimens were his 
skeletons, and the uncertainties of life moved the 
old Dutchman to grace his works with exquisite 
engravings of these in quaint postures with lugubrious 
mottoes, such as “nascentes morimur," an inescapable 
fact in the daily observation of every pathologist. 

Among Ruysch's best specimens were chronic bone 
inflammations, tumors and other abnormalities, calculi 
of various types, a large aortic aneurysm (beauti- 
fully figured in his Thesaurus) stenosing tumors of 
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the rectum, cirrhosis of the liver, carcinoma of the 
stomach and a papillary tumor of the urinary bladder 
(described as “scabies of the bladder with fleshy and 
glandular excrescences."") 

In France morbid anatomy was cultivated quite as 
extensively. Raymond de Vieussens of Montpellier 
(1641-1716), whose anatomical investigations are 
commemorated in the “valve of Vieussens" and other 
structures, in a rich post-mortem experience made 
notable observations on the pathology of the heart 
(1715). He clearly described mitral stenosis with 
calcification of the cusps and dilatation of the right 
heart, and left an excellent picture of aortic insuffi- 
ciency in a patient subsequently found to have calci- 
fication of the aortic leaflets. In both cases the 
stagnation of blood flow, or passive hyperemia, de- 
pendent on the obstruction, was emphasized, and in 
the case of the aortic lesion a full pulse was felt, so 
strong that the “arteries in each arm struck the tips 
of my fingers like a taut, vibrating string," a dis- 
covery anticipating Corrigan by a century. 

A celebrated Montpellier graduate, Jean Astruc 
(1684-1766), professor of anatomy in Paris and later 
personal physician to kings of France and Poland, 
wrote important treatises on tumors and venereal 
disease, as well as a Tractus Pathologicus with miscel- 
laneous observations, and a book on diseases of 
women. Astruc classified tumors meticulously, con- 
sidering scirrhus a lymphatic development and cancer 
an outgrowth of “scirrhus,” produced through a 
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thickening of the humors. He incinerated a carci- 
noma of the breast and a piece of ordinary beef-steak, 
finding the salty residue no more sharp and irritating 
in the one case than the other, thus disproving in his 
own mind the ancient theory of malignancy as a 
manifestation of especial acridity of the humors. He 
separated true tumors from cysts, which he considered 
merely dilated lymphatics. 

'The relation of the lymph system to cancer was 
being much stressed at this time. Among others the 
philosopher and physiologist René Descartes (1596- 
1650) had emphasized the coagulability of lymph by 
heat, and the suggestion was rife that cancer could 
be attributed to its spontaneous coagulation. The 
great French surgeon Jean-Louis Petit (1674-1750) 
was calling particular attention to the enlargement of 
the regional lymph nodes in cancer in support of the 
lymph theory, and Antoine Louis (1723-1792) even 
distinguished types of cancer on the basis of the man- 
ner of lymph coagulation. Henri Francois Le Dran 
(1685-1770), also a Parisian surgeon and particular 
student of cancer, considered the tendency of cancer 
to recur in spite of the most careful operative removal, 
good evidence of an intrinsic abnormality of the 
lymph. 

Astruc’s work on venereal disease (1754) is notable 
for its historical account of syphilis, which he traced 
tothe Americas. His exposition of its contagiousness 
is excellent and his description of the chancre and 
second stage of the disease exhaustive. As subse- 
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quent lesions he recognized bone and possibly testis 
involvement, but the characteristic lesions of the aorta 
and liver escaped him. Оп the other hand he ascribed 
all sorts of ailments, most of them dependent on such 
general causes as cardiac failure, to the supposed 
syphilitic virus in the system. 

One of the best special treatises of the time is that 
On the Structure of the Heart, and iis Action and 
Diseases (1749) by Jean-Baptiste Senac of Paris 
(1693-1770), physician to Louis XV. The increase 
in heart disease with age was noted, and dilatation 
considered the commonest ailment. Senac used the 
term aneurysm of the heart without distinguishing 
dilatation and hypertrophy. Pericarditis was well 
described and related to inflammation of the lungs and 
mediastinum, and hydrothorax was recognized as a 
manifestation of failing circulation. Senac was 
skeptical about the “hairy hearts" and stones and 
worms in the heart reported in the older writings, and 
looked upon the polyp of the heart as a formation 
occurring at the time of death. The germ of the 
modern idea of septicemia is seen in his conception of 
pus flowing back into the blood from external ulcers, 
a view critically considered by Morgagni. 

Another light of the Paris school was Joseph 
Lieutaud (1703-1780), a native of Provence and 
student of Montpellier, who came to the court of 
Versailles at the invitation of Senac in 1750, and later 
attended both Louis XV and Louis XVI. Distin- 
guished already by his studies in normal anatomy, in 
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Paris he cultivated freely a developing taste for 
morbid anatomy. He included his own most interest- 
ing dissections in his Historia anatomica medica 
(1767), a tremendous collection of post-mortem 
observations from the literature of the past, rivalling 
that of Bonet. The descriptions are objective, but 
too brief to be useful. The spirit of the reviewer is 
quite uncritical and etiology is not considered. It 
is a written museum, collected out of three centuries, 
and the last of the many books of this class. The 
edition by Portal is probably the most convenient 
source today for the necropsies of the sixteenth to 
eighteenth centuries. For teaching purposes Lieu- 
taud correlated in parallel columns symptoms and 
what he considered the usual morbid anatomical 
basis (as “Apoplexia—Aqua in cerebro"), but the 
brevity of the correlation destroyed its usefulness. 
It was a monumental work, but out of date the day 
it came off the press, for the De Sedibus et Causis 
Morborum of Morgagni had already been written. 
The Italian school was in its waning glory. One of 
the most brilliant figures, Giovanni Maria Lancisi of 
Rome (1654-1720) had passed away, leaving science 
much enriched by his discoveries in anatomy, pathol- 
ogy, medicine and hygiene. His two great books, 
On Sudden Death (1707) and On the Motion of the 
Heart and on Aneurysms (issued in 1728), laid the 
foundation for a true understanding of the pathology 
of the heart. He distinguished hypertrophy and 
dilatation (*aneurysma cordis"), described thickened 
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valve cusps as hard as cartilage, wrote the first good 
description of warty vegetations on the valve cusps, 
correlated dilatation of the heart with syphilis 
(“aneurysma gallicum") and recognized the relation 
of heart alterations to valvular stenosis and chronic 
lung lesions. 

Lancisi was also a good epidemiologist. His con- 
temporary and compatriot Bernardino Ramazzini 
(1633-1714) was equally distinguished in this feld. 
Ramazzini devoted especial attention to the hazards 
of industry and was one of the first to call attention to 
the evil effect of the dusty trades on the lungs. 

Incomparably the greatest figure of all, however, 
was Giovanni Battista Morgagni (1682-1771), who 
culminated the most illustrious line of anatomists of 
all time in the chair of anatomy at Padua. His 
teacher was Antonio Maria Valsalva (1666-1723), 
and it is only justice to the great Bolognese anatomist 
to state that much of his more illustrious pupil's fame 
rests on Valsalva's own accurate notations on morbid 
anatomy. Morgagni himself makes this clear in all 
his writings, and his edition of Valsalva’s works 
indicates the great regard he had for his master. In 
the De Sedibus et Causis Morborum it was Morgagni's 
invariable rule to begin with the necropsies of Valsalva, 
at many of which, as a matter of fact, he had himself 
assisted. 

Morgagni was born in Forli, Romagna, and grad- 
uated in Medicine at Bologna, where he came under 
Albertini and Valsalva, and later became demonstra- 
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tor of anatomy when the latter went to Parma. In 
1712 the fame of his Adversaria Anatomica, his first 
important book, led to his call to Padua, where he soon 
succeeded to the chair of anatomy and the most 
distinguished position on the faculty. Here he re- 
mained in a teaching and executive capacity for more 
than half a century, an extraordinarily popular 
teacher, a much sought medical consultant, the friend 
of patricians and Venetian senators, the intimate of 
Popes, and the recipient of scientific honors from all 
Europe. 

Morgagni's great book on the Seats and Causes of 
Disease was published in the fullness of a long life- 
time after sixty years of observation and unhurried 
thinking. He was seventy-nine years old when it 
appeared (1761) and he lived to see several reprintings 
before he died in his ninetieth year. 

In his earliest student days Morgagni made a 
practice of correlating clinical symptoms with organic 
change, and this point of view he continued to culti- 
vate all his life. The standard printed work on the 
subject was the great Sepulchretum of Théophile 
Bonet. The more Morgagni studied this, however, 
the less satisfied he became, until he finally concluded 
to supplement it with observations of his own. With 
this modest intention Morgagni proceeded to write 
the work which spelled unintended oblivion for the 
Sepulchretum. The book was written in the form of 
letters to a friend, who drew him on until Morgagni 
had written seventy, and in a fashion completed his 
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subject, which was the correlation of the symptoms 
of common diseases with the underlying pathological 
anatomy. The letters were then returned to Mor- 
gagni, revised and published in a work of five books. 

Morgagni was a Latin scholar of unusual distinc- 
tion, with a fascinating literary style in no way ham- 
pered by a scientific context. With engaging ease he 
introduces the subjects of his reports as “a certain 
honest citizen," “a good and pious virgin," “a most 
powerful monarch," etc. Merchants, lawyers, thieves, 
highway robbers, priests and nuns, bishops and 
princes, share his pages. À patrician to the core 
himself, however, he carried caste distinctions into 
the necropsy room with him with a steadfastness 
which only unusual events could upset. For example 
we have his case of *a woman of Padua, by name 
Jacoba, the wife of Angelo Zanardi. Finding thirteen 
ribs on each side of her body, I enquired out her 
name and noted it down, something I am not accus- 
tomed to do among the common people." 

The feature of the work leading to immediate 
obsolescence of all preceding dissertations on patho- 
logical anatomy, was its extraordinary completeness 
of correlation between clinical detail and post-mortem 
revelation. Pages, not lines, as heretofore, were 
devoted to the history of the patient's ailment, and 
the results of the necropsy are recorded at exhaustive 
length, leisurely, with no apparent fear of taxing the 
reader's patience. Copious references indicate the 
author's enormous reading on his subject. 
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Modern pathology properly begins with Morgagni, 
but it would be a mistake to consider The Seats and 
Causes of Disease a modern text. It is not a book on 
pathology in the modern sense at all, but is as much 
a clinical work, with anatomic explanations of disease 
symptoms. The method of organization is the 
ancient one by parts of the body and symptoms ref- 
erable to them. Renal symptoms and gastric 
symptoms in the same patient split a single case report 
by a hundred pages. A search for tumor pathology 
leads the inquirer into every section of the book. 
Obviously this is not necessarily a defect. Morgagni 
was, however, fallible like his predecessors. He 
missed the significance of much that he recorded, and 
not infrequently stressed matters today known to be 
incidental, while making but casual reference to 
associated lesions now recognizable as of the first 
importance. 

His outstanding contribution to special pathology 
is the exposition of lesions of the vascular system. 
The dramatic and colorful accounts make of this 
portion unusually interesting reading. Apoplexy 
was a subject of prime interest. Morgagni’s teacher 
Valsalva, and Valsalva’s teacher Malpighi, and 
Morgagni's friend Ramazzini, all died of stroke. 
While admitting the róle of the small aneurysms of the 
cerebral vessels described by Wepfer and Brunner, he 
was inclined to attribute an important part to the 
choroid plexus in hemorrhage into the ventricles 
of the brain. He retained the ancient classification 
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of serous and sanguinous apoplexy. His descriptions 
of the former probably include cerebral infarction, 
meningitis and uremia. In one case he describes 
what was clearly anemic softening (“only the dis- 
agreeable odor was lacking to callit rotten"). Paraly- 
sis had occurred on the side opposite the lesion, a 
finding with which Valsalva before him was quite 
familiar. 

The work on aneurysms is magnificent. He was 
thoroughly familiar with the already large literature 
on this subject, and left nothing to finish in the way 
of objective description. He notes that the ancients 
had no knowledge of aortic aneurysm, “which first 
began to be known in the sixteenth century." He 
describes several cases of sudden death from rupture 
of aneurysms. One case was that of a prostitute 
whose aorta revealed “in some places the whitish 
marks of a future ossification, in others small foramina, 
and in still others parallel furrows drawn longitudi- 
nally.” An inch and a half above the semilunar 
valves occurred an aneurysm of “walnut size," which 
had ruptured into the pericardial cavity. Other 
accounts detail the cough, air hunger, upright position 
in sleeping, anginal pains and other symptoms of a 
failing heart, in patients with large aneurysms of the 
ascending aorta. He stated that in no class of people 
did these aneurysms occur as commonly as in guides, 
postillons and others continually on horseback, but 
he refers frequently, like many predecessors, to a 
possible relation with syphilis, today universally 
accepted. 
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Rupture of the heart itself is described also, without 
recognition of the predisposing cause. Vegetative 
endocarditis is excellently described, one well recorded 
case occurring as a complication of virulent gonor- 
rhoea. Morgagni devoted considerable attention to 
venereal diseases, making no etiological distinction, 
however, between gonorrhoea and syphilis. He made 
the common mistake of attributing to syphilis all 
the lesions occurring in the body of a sufferer from this 
disease, stating that “four parts, the lungs, aorta, 
kidneys and their appendages, are found injured in 
those who have suffered considerably and for a long 
time with the lues venerea." In another summary 
he asserts that “we have shown that the lungs are 
frequently injured in the lues venerea, and the aorta 
is sometimes injured from the same cause, and dilated 
into an aneurysm." Some of the lung lesions de- 
scribed are apparently the result of pressure by an- 
eurysms on the main bronchi, with chronic bronchitis 
and unresolved broncho-pneumonia. It would be a 
mistake, however, to suppose that he established 
convincingly the syphilitic origin of saccular an- 
eurysms of the aorta, or considered syphilis the sole 
or even usual cause. The great writings on heart and 
aortic lesions by Corvisart, Baillie and Hodgson 
appearing in the next half century give scant attention 
to this suggested origin. 

Strange as it may seem the common ailment lobar 
pneumonia was a neglected and confused subject 
up to Morgagni’s time. Morgagni left it an open 
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book. Some of his case histories are masterly de- 
scriptions. For example, a Paduan nun was “seized 
in the night with fever, with which she first shivered, 
and was cold through her whole body, and after that 
grew hot. After an interval of twenty-four hours a 
pain on one side of the breast was added to the fever, 
with a cough quite dry and a hard pulse. Death 
occurred on the seventh day." Morgagni confidently 
urged, “let the body be dissected; it will certainly 
be found that the lungs have the substance of liver." 
The necropsy revealed heavy, consolidated lungs, 
covered with a thick, white membrane, and on section 
the lungs were found to be of a dense compact sub- 
stance like liver, sufficient evidence to Morgagni that 
"inflammation of the lungs had been the cause of her 
death" (The quotations are based on the transla- 
tion by Benjamin Alexander, London, 1769). After 
Morgagni the descriptive term “hepatization” was 
used routinely for this anatomical picture. 

Hardly a phase of pathological anatomy within the 
range of naked-eye observation, was left untouched, 
and as a rule little interpretation is required for con- 
version into modern terms. The published record 
covers about seven hundred necropsies, the majority 
from Morgagni's own hand and the rest by Valsalva or 
other friends. In passing, it should be noted that 
Morgagni grasped the concept of contagion and was 
extremely careful about exposing himself unneces- 
sarily. He refrained from opening the thorax of a 
wool-comber, whose symptoms seem to have been 
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those of pulmonary anthrax; he insisted that the 
bodies of prostitutes lie a certain length of time before 
dissection; and, like Valsalva, he avoided the corpses 
of consumptives. The discussion of pulmonary tu- 
berculosis is accordingly one of the weakest sections 
of the work. Examination of his records indicates 
that he did open phthisical bodies unwittingly, while 
at least one case recorded as phthisis is a case of 
metastatic tumor. Most of the material on phthisis 
is in the section “On the Spitting of Blood." 

Tumor pathology is scattered, but includes some 
excellent descriptions of cancers of the stomach, 
rectum and pancreas. He explains why tumors of 
the last named organ are difficult to recognize during 
life, and cites Valsalva's acumen in recognizing cancer 
of the rectum by the clinical history. A tumor of the 
adrenal (“ren succenturiatus") is noted, and other 
references are probably to carcinomas of the prostate 
and esophagus. He had no idea of metastasis, but 
described nodules in the liver which are obviously 
secondary tumors. A number of accounts of cystic 
tumors of the ovary with ascites are given. He 
seems to have seen all the common tumors. 

Other good descriptions are of cirrhosis of the liver, 
renal calculi, which must have been extremely com- 
mon, atrophied kidneys, hydronephrosis with stricture 
of the ureter, and what is unmistakably typhoid 
fever (“ulcers to the extent of two hands’ breadth 
next to the caecum, the regional lymph glands grown 
out into a tumor and the spleen three times the 
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FETAL AND CONGENITAL LESIONS 


From the Observationes Anatomicae-Pathologicae of Eduard 
Sandifort, 1784 
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Another Hollander, Eduard Sandifort of Leyden 
(1742-1814), ranks almost with Morgagni in the 
breadth of his observations in pathological anatomy. 
Pupil and successor of the great anatomical illustrator 
Bernard Siegfried Albinus of Leyden (1697-1770), he 
carried his preceptor's methods into morbid anatomy, 
added pathological specimens extensively to the Leyden 
museum, and published a beautifully illustrated work 
under the title Observationes anatomicae-pathologicae. 
Among the best records are ulcerative aortic endocar- 
ditis, patent interventricular septum, renal calculi, 
hernias of several types, bony ankyloses and congenital 
malformations. Cruveilhier called him “the father 
of inconography in pathology.” А compatriot, 
Andreas Bonn of Amsterdam (1738-1818), a surgeon 
and anatomist, brought out an illustrated treatise of 
great value on the pathology of bones. 

During all this period while anatomical pathology 
was making slow but lasting progress on the basis of 
laborious dissection, system after system of specula- 
tive general pathology arose to achieve a bright but 
transient glory. One of the most prominent of these 
was the “tonus” theory of Friedrich Hoffmann of 
Halle (1660-1742), in which the ancient doctrine of 
spastic and relaxed states was supplemented with the 
newer iatrophysical philosophy, and the special con- 
ception of a nerve force circulated from the meninges, 
keeping the human machine in proper motion. With- 
out this movement putrefaction occurred, manifested 
by various symptoms. Fever followed spastic con- 
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traction of the nervous and vascular system. Many 
of these abnormal states were believed to result in- 
directly from primary dysfunction of the alimentary 
tract, and a certain amount of permanent good came 
from the investigation of diseases of the gastro- 
intestinal system stimulated by this hypothesis. 

An equally popular system emanated from a col- 
league of Hoffmann on the Halle faculty, Georg 
Stahl (1660-1734), who developed a system something 
like that of van Helmont, in which the Soul func- 
tioned as did Helmont’s head Archaeus. According 
to Stahl the symptoms of disease were manifestations 
of the Soul’s effort to protect the body against ill. 
When the natural tendency of the blood to putrefy 
became threatening, the Soul promptly increased the 
rate of circulation and excretion, fevers of various 
sorts arising in the process. If proper circulation 
failed to occur, a state of plethora developed, leading 
to gout, concretions, jaundice etc. Stahl's system of 
“Animism” conflicted sufficiently with the concepts 
of Hoffmann to make their close association uncom- 
fortable, so that finally the former moved to Berlin 
(1716), where he remained as court physician to the 
end of his life. 

The leading authority of the century in general 
medicine was Hermann Boerhaave of Leyden (1668- 
1738), called by Haller the “teacher of all Europe." 
His pupils included Haller himself, Gaub and the 
great leaders of the “Old Vienna School," van Swieten 
and de Haen. Boerhaave's own most enduring 
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contribution to science was the conception of “chemi- 
cal affinity," which has lasted to our own time. 

He appreciated thoroughly, however, the value of 
post-mortem examination, and left two remarkable 
accounts of autopsies from his own experience (A trocis 
nec descripti prius morbi historia, 1723, and Atrocis 
rarissimique morbi historia allera, 1727). In each case 
the patient was a nobleman whose illness had proved 
baffling, and Boerhaave repeatedly stressed the fact 
that only through post-mortem examination was it 
possible to solve the puzzle. His own eminent posi- 
tion apparently secured ready acquiescence from the 
families in his request for permission to make the 
inspection. The first case was that of the Baron de 
Wassenaer (1723), in whose body a rupture of the 
esophagus was found, with an opening into both 
pleural cavities. The second case was that of the 
Marquis de St. Alban, who died from the effects of a 
previously unrecognized mediastinal tumor. 

His pupil and successor in Leyden, Jerome David 
Gaub (1705-80) was likewise noted as a chemist, but 
as the author of the Institutiones Pathologiae M edici- 
nalis” exerted a powerful influence on European 
medical thought. This book was in the hands of 
most medical students, and for a time probably far 
more widely read than the De Sedibus et Causis Morbo- 
rum of Morgagni. Gaub was as much concerned with 
“signs of health" as signs of disease, thought of 
disease as a material entity, and considered each 
particular disease as having its individual predis- 
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posing state, which he referred to as its “morbific 
seed." On such highly speculative premises the 
basis for advance was altogether lacking, and Gaub's 
once widely read text of general pathology after his 
death was soon forgotten. 

At this time the phenomenon of irritability, to 
which Glisson had directed attention a century before, 
was becoming recognized as of fundamental impor- 
tance in physiology, and Albrecht von Haller of Bern 
(1708-1777), the most distinguished pupil of the 
Leyden school, went far to develop the modern con- 
cepts of muscle irritability and nerve stimulation, on 
the basis of his exhaustive experimental work at 
Góttingen, where he spent his best scientific years. 
'This eminent physiologist, whose name is almost as 
well known to the sciences of botany and anatomy as 
to physiology, did not omit pathological anatomy 
from the sphere of his prodigious labors, as did so 
many of the other great medical systematists of the 
century. Haller's observations appear in his Opera 
minora, which include the De Monstris, with much 
good teratology, and the Opuscula Pathologica, in 
which he gives brief objective records of his own more 
interesting post-mortem examinations, covering a wide 
range of pathological anatomy, but scarcely adding 
anything new to the subject. 

The phenomenon of irritability, much less exactly 
considered, furnished the basis for the medical philos- 
ophy of the Scotch physician John Brown (1735-1788), 
a poorly educated but arrogant genius, whose effront- 
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ery was coldly met at home, but achieved incredible 
recognition abroad. Benjamin Rush followed his 
system in America, and in France Brown's theories 
were brought to the attention of the National Con- 
vention, while in Germany and Austria “Вгипопіѕт” 
had a big following. The Brononian system of 
medicine was very simple, as systems unhampered by 
detailed medical knowledge are apt to be. In brief 
"excitability" was the controlling factor of life, 
moderation spelling health, while excess or deficiency 
meant disease, to be treated by specific, corresponding 
regulation of the exciting stimuli. Stimulation so 
violent as to exhaust excitability or insufficient to 
provoke it, resulted in death of the individual. The 
system, thus made to embrace all problems of health 
and disease, seems too fanciful and ill-supported by 
fact to be taken seriously today, but was of tremen- 
dous vogue in its time, and a generation after its 
origin important enough to be revamped and pushed 
to new absurdities by Broussais. 

These were the men with whom Morgagni com- 
peted for the attention of medical Europe, and it must 
be confessed that in their time the facile systematists 
were the more popular. It was only with the intense 
development of pathological anatomy coming with 
the materialistic French Revolution, that Morgagni's 
stimulus became powerful. 


CHAPTER VI 


THE PARIS SCHOOL AT THE OPENING OF THE NINE- 
TEENTH CENTURY 


The eighteenth century had seen the peak of an- 
atomy in the great Dutch and Italian schools. The 
job of gross anatomy was almost done. (Gross pa- 
thology had kept the pace, but had much farther still 
to go. Specialists, however, had already come. Two 
Frenchmen, Vieussens and Senac, and an Italian, 
Lancisi, had published invaluable monographs on 
diseases of the heart. Above all, the century had 
brought Morgagni, who had covered the whole range 
of pathological anatomy, and laid his experience 
before the medical world in one of its greatest classics. 
General medical thought, nevertheless, continued to 
be molded in the ephemeral and speculative systems 
of Hoffmann, Stahl, Gaub and Brown, touched with a 
saving dash of the real from the greater systematists 
Boerhaave and Haller. 

In France the Revolution wiped the slate clean for 
a fresh start. The old medical colleges were abolished, 
and their faculties disbanded. “Free” societies of 
medicine replaced the anathematized “Royal” Society. 
And a new, hard materialism insisting on analytical 
observation, forcing theory to square with practice, 
soon brought France to the top rank of the scientific 
world. No science received a greater impetus than 
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did the investigation of disease. France succeeded 
fertile Italy, in the words of Cruveilhier, as “the 
classic land of pathological anatomy." 

The hospitals, with the enormous mortality of those 
septic times, provided an unlimited source for patho- 
logical research. The old Hótel Dieu was a sink of 
pestilence. In 1788, when Jacobus-René Tenon 
published his memoirs on Paris hospitals, it was 
crowded beyond description, most of the patients 
sleeping four or six to a bed, with hundreds lying on 
filthy straw pallets in the corridors. Surgical and 
maternity wards reeked with the stench of pus and 
gangrenous flesh. Contagious cases were improperly 
isolated, and veritable epidemics of erysipelas swept 
the hospitals. 

Out of this, in the opening years of the nineteenth 
century, came, if not an understanding of human ills, 
at least a clearer correlation than ever before of 
symptoms and underlying organic change. An 
industry surpassing belief pervaded all medical in- 
struction. Masters and pupils were in the wards at 
daybreak. Students finished their day's work late 
at night, completing in their bedrooms the dissection 
of noisome specimens from the day's post-mortems. 
The most brilliant clinical teachers the world has 
ever seen carried the triple load of care of the sick, 
clinical instruction, and painstaking dissection of the 
dead, burning out their strength in a fever of investi- 
gation. Two above all others in this manner brought 
pathology to new ways, Frangois-Xavier Bichat and 
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René-Théophile-Hyacinthe Laënnec, whose combined 
span of years reached but seventy-six. 

They were respectively the pupils of the two great 
teachers of the late eighteenth century Paris school, 
Philippe Pinel (1745-1826) and Jean-Nicolas Corvi- 
sart (1755-1821). Pinel, whose fame today rests 
chiefly on his reforms in the treatment of the insane, 
was a great systematist ; his Nosographie Philosophique 
achieved an enormous popularity. Internal diseases 
were methodically docketed in six main classes, 
embracing twenty-one orders and eighty-four genera, 
a short-lived division which would have brought its 
author no lasting recognition had he not touched the 
spring which opened the way for Bichat. Pinel 
classified inflammations into those of (1) skin, (2) 
mucous membranes, (3) serous membranes, (4) con- 
nective tissues, and (5) muscles and joints. It was 
the first attempt to show similarity in diseases in a 
given type of tissue, and out of it Bichat created 
general anatomy and histological pathology. 

Corvisart was the greater clinical teacher and left 
a longer line of immediate disciples, the most distin- 
guished of whom was Laénnec. Corvisart made 
physical diagnosis the keystone of the practice of 
medicine. Through his teaching and example, he 
formed the connecting link between Auenbrugger, 
whose book on percussion he translated, and Laénnec, 
who made the physical diagnosis of chest lesions an 
exact science. Corvisart’s own most impressive 
published work, aside from this translation, was his 
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Essay on the Diseases and Organic Lesions of the Heart 
and Great Vessels (1806). In this he distinguished as 
"aneurysms" of the heart an “active” form of enlarge- 
ment with dilatation and hypertrophy, anda "passive" 
form with dilatation without hypertrophy. He wrote 
extensively on aneurysms of the aorta and their cause, 
but did not mention syphilis, which on the other hand 
he considered important in the production of vegeta- 
tions on the heart valves. 

In 1793 a minor episode of the Revolution brought 
to Paris Marie-Frangois-Xavier Bichat (1771-1802), 
whose eight years of work in the capital, in which he 
brought histology to the service of pathology, estab- 
lished his place with Morgagni and Virchow as one of 
the trio of founders of modern pathological science. 
Bichat, born in Thoirette, France, began the study 
of medicine in Lyons in 1791 under Marc Antoine 
Petit and soon became his assistant. In 1793 the 
Revolution brought him into military service. Diff- 
culties with a badgering officer led to a hurried de- 
parture from home, followed not long afterward by 
the abandonment of military service and a journey to 
Paris, where he became the favorite student, later 
the warm friend and colleague, and finally the scien- 
tific executor of the great surgeon, Pierre-Joseph 
Desault (1744-95). After the latter’s death, although 
he completed and edited his master's surgical works, 
Bichat turned his attention more to the fundamental 
branches of medicine, anatomy, physiology and 
pathology. 
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Impressed by the work of Pinel he began the studies 
leading to his famous Treatise on Membranes (1799- 
1800), in the light of which he is today looked upon as 
the founder of histology. A prodigious worker, 
whose only relaxation was change of labor, unhalted 
by ill health, carrying a heavy load as teacher of 
students and hospital physician, he followed his first 
publications rapidly with his equally famous Physio- 
logical Researches on Life and Death (1800), and his 
huge General Anatomy (1801-1802), one of Medicine's 
greatest books, and his Descriptive Anatomy, which 
was completed posthumously by colleagues. A 
sufferer from tuberculosis all his working life, he died 
in 1802, after a particularly trying day, from what 
appears to have been some form of meningitis. 
Béclard states that after dissecting a horribly nau- 
seous specimen he fell on the staircase of the Hótel 
Dieu and became unconscious. “A violent affection 
of the head, severe gastric symptoms, and continual 
tendency to stupor and ataxic symptoms succeeded 
rapidly, and Bichat died on the fourteenth day of the 
disease," at the age of thirty-one. Possibly he was 
the victim of tuberculous meningitis, the anatomic 
nature of which was not recognized until Papavoine's 
distinction of arachnitis tuberculeuse in 1830. 

Fortunately his message to the scientific world had 
been delivered. He had carried his ideas on anatomi- 
cal structure without hesitation into general pathology, 
and was himself unmistakably aware of the influence 
they must have upon that science. “Тһе more we 
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examine bodies," he declared, “the more we must be 
convinced of the necessity of considering local disease 
not from the standpoint of the compound organs, 
which are rarely affected as a whole, but from the 
standpoint of their different textures, which are 
almost always attacked separately." 

His lasting reputation is based on this division of 
the body into textures, to which he was led partly 
through an ingenious analogy with chemistry. “All 
animals," he says, in the General Anatomy, “are an 
assemblage of different organs, which, executing each 
a specific function, concur for the preservation of the 
whole. These in turn are made up of many textures 
of different kinds, which really compose the elements 
of these organs. Just as Chemistry has its simple 
bodies, uniting to form compounds, so Anatomy has 
its simple tissues which by their combinations make 
up organs." He then proceeded to distinguish 
twenty-one tissues, including nervous, "cellular" or 
connective (so-named from its vesicular structure on 
inflation with air), vascular, muscular, osseous, carti- 
laginous, absorbent, glandular, dermoid and others. 
Inall this he did not use a microscope, but dissected by 
hand with fine tools or, as he states, “submitted tissues 
to the action of various chemical reagents as heat, air, 
water, acids, alkalies, salts, desiccation, maceration, 
putrefaction, boiling, etc., fixing with precision the 
limits of each organized tissue." 

Function lay at the base of all his concepts, which 
he brought together under a majestic doctrine of 
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vitalism. No groping mystic like Paracelsus and van 
Helmont, he assigned a specific vital property or 
different mode of vitalism to each of the tissues he 
had defined, which he credited with their own type of 
sensibility and contractility. Disease and death he 
attributed to a breakdown of these vital principles; 
life and health to their maintenance: “La vie est 
l'ensemble des propriétés vitales qui résistent aux 
propriétés physiques, ou bien est l'ensemble des 
functions qui résistent à la mort." 

His memorable exhortation in the introduction to 
his Descriptive Anatomy might fitly stand as his own 
epitaph: “Dissect in anatomy, experiment in physi- 
ology, follow the disease and make the necropsy in 
medicine; this is the three-fold path, without which 
there can be no anatomist, no physiologist, no 
physician." 

Bichat's last course of lectures was on pathological 
anatomy. The record reaches us through the manu- 
script of a devoted follower, the anatomist Béclard, 
transcribed in turn apparently from the notes of a 
student in the course. These lectures should be read 
today for their picture of the existing state of knowl- 
edge in pathological anatomy, but, impressive as 
they are, as written down they do not represent 
Bichat. In the passage through inferior hands the 
erudition and spiritual force of the General Anatomy 
have disappeared. The student's note-book could 
not reproduce the master. As the book stands, 
familiarity with a wide range of pathological lesion 
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is indicated, but Bichat’s special pathology was 
unquestionably far more extensive and much more 
accurate than as represented. The work is partic- 
ularly valuable as a record of Bichat's organization 
of the subject, even if woefully incomplete in detail. 
It is, however, not on his special pathology that we 
must judge Bichat in any event, but upon his doctrine 
of tissues and their changes, which formed the bridge 
between Morgagni with all his predecessors and the 
cellular pathology of today. 

One of the major problems of special pathology to 
which the French school gave especial attention was 
pulmonary tuberculosis. Two of Corvisart's pupils 
went a long way forward in its understanding, Gas- 
pard-Laurent Bayle (1774-1816) and Laénnec. Both 
were consumptives themselves. Bayle, whose /n- 
vestigations on Pulmonary Phthisis appeared in 1810 
after years of study at the bedside and on the autopsy 
table, selected fifty-four cases for special record. He 
distinguished six kinds of pulmonary consumption, 
of which chronic ulcerative tuberculosis was by far 
the most common. The other five pulmonary lesions 
(and their modern equivalents) were “granular” 
(miliary tuberculosis), “melanotic” (anthracosis), 
“ulcerous” (pulmonary abscess and gangrene), ‘‘calcu- 
lous” (encapsulated, calcified tubercles) and “cancer- 
ous” (true tumors). He improved on all previous 
descriptions of the tubercle and its relations to the 
tuberculous cavity, and he emphasized the relation of 
chronic ulcerative tuberculosis of the lungs to tuber- 


132 A HISTORY OF PATHOLOGY 


culosis of other organs, as the larynx, intestine and 
mesenteric lymph nodes. Although tuberculous 
phthisis in his day was commonly considered a 
degenerative sequel of eruptive fevers, acute diseases 
of the lungs, or syphilis or diseases of the heart, 
Bayle contended strongly that it was an independent 
degeneration, the result of an individual tuberculous 
diathesis. 

His more celebrated successor in the field, René- 
Théophile-Hyacinthe Laénnec (1781-1826), the fa- 
mous discoverer of the stethoscope, made a master- 
piece in the field of tuberculosis incidental to a reform 
of the whole subject of lung pathology. A native of 
Brittany, he was a medical student at Nantes when 
only fourteen years old, and at twenty in Paris, 
already recognized as a man of distinction. The 
leading teachers in Paris were Corvisart at the 
Charité and Pinel at the Salpétriére. Laénnec 
joined Corvisart and his young assistant Bayle. He 
also took courses under Bichat, who influenced him 
profoundly, and under the anatomist and surgeon 
Dupuytren, with whom he subsequently had bitter 
differences. 

His first publication was on “ossification” of the 
mitral valve of the heart. He continued to devote 
his major interest to diseases of the chest, in which 
he became the recognized authority. His great work 
on Mediate Auscullation, which appeared in 1819, has 
been called the most influential book on diagnosis 
ever published. It was reédited shortly as a Treatise 
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on Diseases of the Chest, and in these two books and 
his articles in the Dictionary of Medical Sciences we 
find most of the material on which his everlasting 
fame in pathology rests. Like Bichat he refused to 
admit ill health as a bar to industry, and his inde- 
fatigable labors were terminated by consumption in 
1826. No physician has been the subject of more 
devoted biography than Laënnec. 

In addition to his masterly development of the 
subject of pulmonary tuberculosis, he left unsurpassed 
descriptions of emphysema of the lungs, lobar pneu- 
monia, bronchiectasis, pulmonary edema, gangrene 
and infarction (pulmonary “apoplexy”) and of hyda- 
tid cysts of the lung. Most of the terminology of the 
succeeding generation in lung pathology and diagno- 
sis, and much that persists today, was Laénnec's. 
His teaching on cancer of the lungs was the best in 
his time, and although he referred to the condition as 
a "degeneration," his real conception was of a substi- 
tution of pathological tissue for the normal. Inevery 
field he carried Bichat's ideas on tissue individuality 
into practice. He pointed out that “scirrhous” tumors, 
on which all predecessors had laid such stress, were 
not specific tumors of a hard type, or early tumors, but 
a variety in which much connective tissue made the 
tumor firm. He followed Bayle in his terms for the 
soft, brain-like substance of other cancers (encepha- 
loid, matiére cérébriforme), which achieved a wide and 
prolonged usage. Both Bayle and Laénnec considered 
the concurrence of cancer in two organs, as the 
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stomach and liver, as evidence of a constitutional 
cancerous diathesis. 

Laënnec’s most notable contribution to pathology 
was his unravelling of the mysteries of tuberculosis. 
He accepted Bayle’s contention as proved, that tuber- 
cles were not the consequence of preëxisting inflam- 
mation, but felt that Bayle had failed to understand 
their development, none the less. Laënnec followed 
the tubercle from the tiny, gray, seed-like form, 
through the larger conglomerate and softening mass 
to the cavity, proving the essential identity of these 
dissimilar lesions. He introduced the concept of 
unity in tuberculosis, identifying the tubercle as 
the unit. He recognized ages as well as stages in the 
process. Like Bayle he considered the disease the 
result of an inborn constitutional defect. 

His work on the heart, also notable, was a much 
needed supplement of Corvisart. It was written 
only after exhaustive study of the literature. He 
was thoroughly familiar with what Bonet, Morgagni, 
Haller, Peyer, Senac and others had written on the 
subject. It should be noted in passing that Laénnec 
was a scholar and accomplished medical historian. 
Because of total failure of correlation with other 
evidence of syphilis he disagreed with Corvisart on 
the venereal nature of the vegetations of endocarditis, 
which he considered organized “polyps,” and he left 
a splendid description of aneurysms of the aorta, in 
which he distinguished accurately between the 
saccular type in the arch and the dilatation in the 
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abdominal portion, without committing himself on 
the etiology of either form. 

Another pupil of Corvisart, and a great admirer of 
Laënnec, Pierre Bretonneau (1771-1862), did almost 
as much for diphtheria, to which he gave its present 
name, as Laënnec had done for tuberculosis. The 
best previous description was by John Fothergill 
(1712-1780) of London. Bretonneau recognized the 
profoundly toxic nature of diphtheria, commenting 
on “the disproportion between morbid alterations and 
their fatal results" as a revelation of the weaknesses 
of pathological anatomy. His contribution to the 
subject of typhoid fever (““dothienenteritis””) was 
little less noteworthy. He located the lesions in the 
patches of Peyer, and suggested a contagious origin. 

'The subject of typhoid fever was most ably handled 
in France, however, by Pierre-Charles-Alexandre 
Louis (1787-1872), another of the great clinicians 
who for years divided the greater part of each twenty- 
four hours between the wards and the post-mortem 
room. Louis had a profound influence through his 
American pupils on American medicine, and it was one 
of these, W. W. Gerhard of Philadelphia (1809-72), 
who finally separated typhoid fever from the common 
and more or less similar typhus. The general opinion 
was that one disease was concerned, with a frequent 
but not invariable tendency toward ulceration of the 
small bowel. Gerhard, returning to Philadelphia 
after two years with Louis, who had published a 
monumental series of Researches on the Typhoid 
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Affection or Fever in 1828, found many cases of the 
same affection in the Pennsylvania Hospital, to which 
he became attached, and three years later was actively 
engaged in the control of the Pennsylvania typhus 
epidemic of 1836. Examination of 214 cases made it 
clear to him that he was dealing with something quite 
distinct from the disease with the intestinal ulcerations, 
which formed the major part of Louis' report, and 
his published opinions received almost immediate 
acceptance abroad. 

Louis introduced a new method into the investiga- 
tion of disease, viz. statistical study of large series of 
cases. It is hard to believe the fact that this course, 
now considered of self-evident value, was at first 
scouted for its novelty. Gerhard, in one of his letters, 
wrote that Louis was “remarkable for the strict 
mathematical accuracy by which he arrived at his 
results," adding that he was “not a brilliant man, not 
of the same grade of intellect as his colleague at La 
Pieté, Andral.” Louis applied the statistical method 
particularly well in the correlation of symptoms and 
organic changes found at necropsy in tuberculosis. 

We are indebted again to Gerhard for a pithy 
description of the dean of medical practice in Paris 
at the time, François-Joseph-Victor Broussais (1772- 
1838), who comes down to us from Gerhard's pen as 
“the best known physician of Paris, of universal 
reputation, who had conferred immense benefit on 
medicine, but a wretched lecturer.” Although him- 
self the author of a general text of pathology, Brous- 
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sais was too one sided in his views to be of lasting 
influence in the subject. He laid gastro-enteritis at 
the basis of all fevers and most other disorders. He 
opposed the philosophy of John Brown, then at its 
height, with regard to sthenic and asthenic states, 
contending on the basis of clinical observation that 
one disease could produce both conditions, but in 
therapy his own influence was absolutely pernicious; 
his teaching inspired bleeding and leeching on a 
scale hitherto unapproached. 

The fashion in bleeding gave Broussais’ successor in 
the chair of General Pathology and Therapeutics in 
Paris, Gabriel Andral (1797-1876), the means to 
pursue an invaluable study on the composition of the 
blood. An acquaintance with the chemist Jean- 
Baptiste Dumas and active association with another 
chemist, Jules Gavarret, supplied the necessary 
technical assistance. Following Dumas’ methods 
and advice, Andral and his chemical associates ana- 
lyzed the blood in many different pathological states 
for the proportions of corpuscles, fibrin and serum 
solids. Their figures are not useful today, not of the 
lasting importance of Bostock's, Richard Bright's 
associate, on nephritis, which had appeared somewhat 
earlier, but the work is especially notable for its 
distinction between primary or “spontaneous” anemia 
and the secondary anemia from severe or prolonged 
hemorrhage. Andral recognized, among other causes, 
lead poisoning as a cause of anemia. The anemic 
state was measured through the diminished total 
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volume of the corpuscles in the blood and not by 
counting corpuscles, as today. 

Andral was aware of the usual diminution of fibrin 
in fevers, attributing the enlargement and softness of 
the spleen in febrile states to this disorder, but 
emphasized the now well known reverse condition of 
the blood in pneumonia. He noted that fibrin was 
low in diseases with a tendency to hemorrhage, like 
scurvy and typhus fever. The work. was well con- 
trolled by repeated examination of normal blood, and 
altogether is entitled to the distinction of being the 
first extended work of importance on blood chemistry, 
although the authors carefully cite previous work on 
the subject. Andral did not confine his attention to 
hematology, but wrote a number of widely used texts 
of general pathology. 

Although the subject of pathological anatomy was 
pursued more diligently in Paris than elsewhere on 
the continent, the first chair specifically assigned to 
this subject was in Strasbourg in the French province 
of Alsace, and its incumbent, Johann Martin Lobstein 
(1777-1835) a native of Giessen, Germany. His 
success and point of view in anatomy and obstetrics 
had led Cuvier, the great French comparative anato- 
mist, whose influence extended far beyond the domains 
of his own science, to recommend the establishment of 
the position for Lobstein. From the material thus 
afforded Lobstein started, but never completed, an 
atlas rich in personal observation. Much more im- 
portant, he devised a classification of pathological 
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the man-power of France against the weight of 
Europe. Cruveilhier left a vivid description of hospi- 
tal conditions at the time. The Hôtel Dieu was 
full of wounded soldiers, and it was here that he de- 
veloped his famous, if erroneous, notions on inflam- 
mation. “For more than six months all wounds 
without exception, even the lightest, even those on 
the point of cicatrizing, became involved by gangrene." 
He added the “remarkable fact" that while gangrene 
raged in the surgical wards, typhus swept the medical, 
and was forced to believe in some sort of miasmatic 
contagion. 

After a few years of practice of medicine and a 
brief tenure as professor of surgery in Montpellier he 
returned to Paris to succeed Béclard as professor of 
descriptive anatomy in 1825. This position he 
exchanged in 1836 for the new professorship of 
pathological anatomy, while he acted at the same time 
as physician-in-chief to several hospitals, including 
the Maternité, Salpétriére and Charité, where he 
built his teaching in pathology on an enormous post- 
mortem experience. 

Very early in his professional residence in Paris he 
commenced the work for which he is chiefly remem- 
bered, his beautiful lithographed atlas, published, as 
he says, “to fill a gap in the science, to make patho- 
logical anatomy popular, and give the students 
permanent standards for comparison." The fist 
volume was in the course of publication from 1829-35 
and the second from 1835-42. The lithography was 
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largely the work of an experienced illustrator of 
normal anatomy, Chazal, whose objective spirit and 
faithful reproduction of important and perhaps at the 
time understood detail, made the figures of value 
lasting even to our own time. 

In the days of his youth Cruveilhier developed a 
concept of pathology which stil dominated the 
experience of his maturity. It was that tissues were 
inalterable by themselves, that they were susceptible 
only to increase or diminution in their nutrition, and 
that all apparent organic alterations of texture were 
merely the expression of morbid as opposed to normal 
secretion within the interstices of the cellular tissue, 
by an extraordinarily empowered capillary bed. The 
most important sections of his great Treatise on 
General Pathological Anatomy, which appeared in 
five volumes between 1849 and 1864, were largely 
built around this doctrine, and on it he staked the 
success of his much discussed theory of inflammation, 
which received its death blow from Virchow. 

Inflammation, in his view, was characterized by 
hyperemia with capillary stasis, and a pathological 
secretion from the capillaries themselves, which might 
be coagulable lymph, pus, caseous or other material. 
As secondary characters he added an increase in 
volume and a notable modification in the density or 
cohesion of parts. He considered inflammation the 
commonest of all morbid change, and the property 
of becoming inflamed indissolubly linked with the 
living state. “That tissue," he contended, “which 
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does not respond by inflammation to stimulants, 
whether external or internal, in a word all tissue not 
susceptible to inflammation, is not endowed with 
life.’ The immediate seat of inflammation being 
the capillary bed, which Cruveilhier considered in 
reality part of the venous system, inflammation of 
the veins, or phlebitis, came to occupy the most 
important place in Cruveilhier's views, and in his 
article on the subject (1837) in the Dictionary of 
Medicine and Practical Surgery he frankly committed 
himself to the doctrine that “La phlebite domine en 
quelque sorte la pathologie tout entière.” He con- 
sidered it “the link between the instinctive humoral- 
ism of the ancients and the rational humoralism of the 
moderns." 

In spite of his distinction of adhesive phlebitis (or 
thrombosis) and suppurative phlebitis, that terrible 
condition with which he grew up in the pavillons of 
the Hótel Dieu, he failed to appreciate the possibilities 
in his concept, and embolism remained unrecognized 
and pyemia unexplained. Sterile as this doctrine was, 
on the whole, it permitted Cruveilhier to recognize 
tuberculosis as an inflammatory condition of chronic 
- sort, which had hitherto been denied. But he was 
carried away again in the subject of cancer, to speak 
of a cancerous juice entering the blood and penetrating 
the tissues of the various organs. This was the best 
explanation of the phenomenon of cancer metastasis 
possible before the Cellular Pathology and the doc- 
trine of embolism. 
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A number of excellent treatises in special pathology 
were brought out by contemporaries. Pierre-Fran- 
cois-Olive Rayer (1793-1867) was the author of two 
atlases of note with accompanying text, and a well- 
known treatise on human glanders. The first atlas 
was on skin diseases (1826-27), and the second accom- 
panied a three volume monograph on diseases of the 
kidney (1837-41), appearing ten years after Bright's 
classic publication. It is the first great work stressing 
exhaustive analysis of the urine in the diagnosis of 
kidney lesions. Much attention is paid also to the 
sediment and microscopic examination for pus. The 
third volume is devoted to pyelitis, with most of the 
causes of which Rayer was quite familiar. His strong 
historical instinct is indicated by copious references to 
ancient work and views. Rayer is memorable as the 
writer of the first Hzstory of Pathology, which formed 
the subject of his thesis in 1815. 

The line of great French writers of monographs on 
diseases of the heart, which included Vieussens, Senac 
and Corvisart, was ably continued by Jean-Baptiste 
Bouillaud (1796-1881). He attributed fever to 
endocarditis, and like Laénnec opposed the Corvisart 
view that syphilis led to vegetations on the heart 
valves, finding their occurrence rare in syphilitics 
and frequent in others. On the other hand he “would 
not wish to deny the influence of syphilis on the great 
vessels," a cautious admission strengthening the 
vaguely growing suspicion of this disease as a cause 
ofaortitis. His descriptions of stenosis of the valvu- 
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larorifices are good. His most notable contribution to 
pathology, however, was his recognition of the relation 
of rheumatism and heart disease, which was first re- 
ported in his Clinical treatise on articular rheumatism 
and the law of coincidence of inflammations of the heart 
with this disease (1840). He also shares with another 
Frenchman, Paul Broca (1824-80), the first state- 
ments on injuries in the frontal lobe of the brain as a 
cause of aphasia. 

An American born Frenchman, Philip Ricord 
(1799-1889), whose parents were residents of Balti- 
more, more than any other man helped to solve the 
puzzle of venereal diseases. Misled by John Hunter 
(next chapter) conservative European physicians had 
almost come to accept the etiological identity of 
gonorrhoeal urethritis and the hard chancre, different 
as the lesions were. Unsatisfied younger men and 
particularly the always courageous medical students 
were, however, still industriously inoculating each 
other with gonorrhoeal pus and serum from syphilitic 
chancres by the Hunter method, and an unbelievable 
amount of human inoculation from chancres was 
being practiced either for diagnostic purposes, or as a 
therapeutic measure, both in syphilis and in diseases 
other than syphilis, on the theory that the two diseases 
might be “forced to combine” and subsequently be 
promptly wiped out together by the specific mercurial 
treatment of syphilis. Ricord in Paris, a man of 
tremendous diligence and keen powers of observation, 
through the assemblage of records from such tests, 
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supplemented by an enormous inoculation experience 
of his own, carried out in a scientific spirit with first 
solicitude for his patient's interests, was able to 
separate the diseases beyond question. At the same 
time he established certain immunological principles 
on the basis of difficulty in reinoculation, and his 
descriptions largely served to crystallize our present 
stereotyped classification of three stages in the 
disease. 


CHAPTER VII 


PATHOLOGY IN ENGLAND IN THE FIRST HALF OF THE 
NINETEENTH CENTURY 


While French pathology after the Revolution was 
making the rapid strides described in the last chapter, 
an equally productive and quite independent move- 
ment was under way in England. This period prop- 
erly begins with the Hunters, who created the first 
English museums of pathology, and their nephew 
Matthew Baillie, who brought out the first Atlas. 

Before them, to be sure, a few physicians like 
Samuel Glossy (1763) and Richard Browne Cheston 
(1766) had already published on the subject of morbid 
anatomical change as correlated with disease, John 
Fothergill had written the original authoritative 
description of diphtheria (1748), and a group at St. 
Bartholomew's Hospital had brought a luster to their 
institution which was dimmed only by the greater 
subsequent glory of Guy's. In this group were 
William Heberden (1710-1801), whose name is in- 
separably attached to the first clinical description of 
angina pectoris, published in 1768, and Percival Pott 
(1714-88), the celebrated surgeon whose original 
investigation of angular curvature of the spine (1779) 
led to our present designation “Pott's disease" for 
this condition. 

Pott as a matter of fact did not recognize its tuber- 
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culous nature, and was less concerned with the lesion 
itself than the palsy and deformity that might be 
associated with it. The tuberculous character was 
established by the French orthopedic surgeon Jacques- 
Mathieu Delpech (1777-1832) of Montpellier. Pott 
is remembered also for his work on diseases of the 
rectum and testis, and for the particular fracture of 
the fibula bearing his name, which he had sustained 
himself. 

William Hunter (1718-1783) of Lanarkshire near 
Glascow, a pupil of Monro primus and intimate of 
William Cullen, was from the outset of his medical 
career a skilled and informed anatomist. He began 
practice as a surgeon in London, but soon specialized 
in obstetrics, in which he made a lasting mark. He 
was the outstanding London teacher in an age when 
there were no properly constituted medical schools, 
and students attended private courses given by men of 
reputation. Hunter left a long line of brilliant 
pupils, the most illustrious of whom was his own 
brother John, who came down from Lanarkshire in 
1748 to assist him. Differences over the matter of 
credit in their joint work led to a highly lamentäble 
quarrel and their lasting separation. Different as 
day and night in their personality, William polished 
and restrained, John brusque and bad-tempered, they 
nevertheless cultivated identical scientific tastes. 
Both were famous teachers of normal and pathologi- 
cal anatomy, both were life-long collectors of speci- 
mens for teaching purposes, and both established 
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museums of morbid anatomy which formed a standard 
for the medical world. But the younger brother went 
far ahead of the other in his constant recourse to 
experiment to back his views, and is commonly 
ranked the first great experimental pathologist. 

John Hunter (1728-93), the child of his father's 
old age, brought up by an indulgent mother, was an 
opponent of convention and conventional teaching 
from the start. No idler, however, he cultivated 
freely an absorbing taste for collection of specimens in 
natural history from his first step to the day of his 
death. At twenty he moved to London to begin 
medicine under his brother William, where his ability 
was immediately apparent. Не was soon in charge of 
William's dissection room, and later his partner. 
From time to time he took brief service under leading 
surgeons like Cheselden and Pott, laying the technical 
foundation for his own later surgical practice, and he 
made an honest but not prolonged effort to acquire 
the intellectual culture of Oxford, but the dead classics 
had no persuasion for his independent, questioning 
spirit. 

After his separation from William he set up estab- 
lishments of his own in London and the country. 
With every free moment afforded from his surgical 
practice and consultation he collected specimens, so 
that his town house was soon a museum and his 
country estate a veritable zoo. No living or dead 
subject of interest to him was safe from his scientific 
avarice. He was successful in the surreptitious 
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capture of the body of a well-known giant during 
the actual course of the funeral, and out of his own 
pocket he financed an Arctic expedition to bring him 
marine specimens from Greenland. In 1760 he ac- 
cepted the opportunity afforded in the Seven Years 
War to become staff surgeon on the expedition to 
Belle Isle. During the reduction of the fortress he 
found time to write his views on the subject of inflam- 
mation, which, hitherto unpublished, were, as he felt, 
being put forth as their own inventions by students to 
whom he hadlectured. The Belle Isle campaign gave 
him the opportunity to test his ideas on inflammation 
and furnished the material for his celebrated treatise 
on gunshot wounds. 

Hunter's vast accomplishments resulted more from 
his unquenchable industry than any innate brilliance. 
His daily routine was heart-breaking. Up at six he 
dissected regularly until nine, then breakfasted and 
was at home to patients until noon. After that, 
outside consultation kept him busy until dinner at 
four. With an hour's rest he was back in his study 
and laboriously engaged in animal experiment or 
writing until two in the morning. Out of these 
long evenings of labor and his daybreak investigation 
came the two studies of greatest moment for pa- 
thology, that on Blood and Inflammation, which was 
published in its matured form together with his study 
of Gunshot Wounds in 1794 (posthumously), and his 
treatise on Venereal Disease (1786). 

Like most illustrious pre-Darwinian biologists, 
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Hunter was a zealous teleologist, who saw almost 
conscious effort in each of Nature's adaptations, a 
point of view of immeasurable value in his study on 
inflammation. The concept of “life of the blood" 
dominated his picture. He was led to this by its 
notable resistance to putrefaction, as well as its clot- 
ting capacity, which so often served the useful purpose 
of controlling hemorrhage. It did not miss his notice 
that blood escaping in the pursuance of a presumably 
useful function, menstruation, did not coagulate. 
When the objection was raised to his theory that the 
life destroying act of freezing blood did not remove its 
capacity to clot, with characteristic energy he froze 
a piece of muscle and proved that it still could contract. 

His beliefs on inflammation were the natural out- 
come of this point of view. Inflammation was first 
and above all else a defensive mechanism, and secondly 
a restorative process. He classified it in three types, 
the first of which was adhesive. The favorable effect 
of this type was exemplified in the pleura, where 
fibrinous adhesions localized an irritating process. 
This localization was promptly followed by vasculari- 
zation “giving powers of action to the new tissue.” 
Hunter credited the local tissue with the capacity to 
initiate this vascularization, quite independently of 
the general circulation, an idea meeting no serious 
objection before the development of cellular knowl- 
edge. 

If the adhesive inflammation failed to control the 
irritating injury, one or both of the other forms, 
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suppurative and ulcerative supervened. He considered 
suppuration always of inflammatory nature, at the 
basis of which lay a change in the vascular structure 
whereby there were separated from the blood, by a 
process similar to secretion, the materials constituting 
pus. A modification of these constituents from their 
original state within the blood, was assumed to take 
place during passage through the vessel walls. This 
belief in a secretory capacity of capillaries was later 
developed by Cruveilhier in his doctrine of phlebitis. 

The third type of inflammation, viz., ulceration, was 
a supplement to suppuration, effecting the removal of 
the dead matter. His ideas on repair, union by first 
intention, and regeneration, were in the main sound. 
His discovery of collateral circulation on obliteration 
of the main vessel to the antler of a stag, but one of 
his hundreds of shrewd experiments, found immediate 
practical application in surgery in his own hands. 

His inextinguishable scientific curiosity led him to 
devote his own person to inoculation with the virus 
of venereal disease. Dipping a lancet in the gonor- 
rhoeal discharge of a patient, he introduced the 
material by puncture into his own skin. Chancre, 
bubo, tonsillar ulcer (which he did not attempt to 
treat “until its nature was ascertained" for certain) 
and copper colored rash, in a word all the signs of 
syphilis, following in rapid succession, he was con- 
vinced that gonorrhoeal pus had produced syphilitic 
lesions and the diseases were identical. Ricord's 
later experiments proved that he must have injected 
the two viruses simultaneously. 
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Hunter left a brilliant progeny of pupils, of whom 
the most distinguished were Edward Jenner, John 
Abernethy, who succeeded him in his teaching posi- 
tions, Astley Cooper, his brother-in-law and assistant 
Everard Home, who injured his reputation with pos- 
terity by appropriating some of Hunter's work after 
the latter's death, and John Thomson (1765-1846) 
of Edinburgh, considered the ablest expounder of 
Hunter's pathology. Hunter's most effective teach- 
ing was from the cadaver or the living body. He was 
a wretched speaker, nervously reading his own lectures 
to his students, and taking laudanum to compose 
himself. He died of angina pectoris in 1793, twenty 
years after his first attack, and the necropsy re- 
ported by Home disclosed what Jenner had predicted 
to be the cause of this condition on the basis of his 
reading of Morgagni, viz., hardening of the coronary 
arteries. His costly museum, which had profoundly 
influenced the teaching of morbid anatomy in his 
time, and had been visited as a model institution by 
the most distinguished foreign anatomists, went to 
the Royal College of Surgeons, and shortly after his 
death an endowment was established for the now 
famous Hunterian lectures. 

The service of the Hunters in the foundation of 
museums for the teaching of morbid anatomy was ex- 
tended by their nephew Matthew Baillie (1761-1823), 
who brought out the first comprehensive atlas of pa- 
thology. Baillie also came down from Lanarkshire 
to assist William Hunter. With his uncles’ reputation 
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CARCINOMA OF THE ESOPHAGUS 


From the engravings illustrating the Morbid Anatomy of 
Matthew Baillie, 1793; specimens from the Museums of 
William and John Hunter 
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behind him his course from the start was easy and 
straight to fame and prosperity. Although a lucrative 
practice consumed most of his time, his principle 
interest was in morbid anatomy. His association 
with the Hunters and access to their museums fur- 
nished the necessary material not only for his beauti- 
ful copper engravings, but also for The Morbid 
Anatomy of Some of the Most Important Parts of the 
Human Body (first edition 1794), to which the atlas 
formed a supplement. This book is the first text of 
pathology devoted to that science exclusively by 
systematic arrangement and design. The demand 
for such a text was apparent in its immediate extra- 
ordinary popularity, necessitating a rapid series of 
new editions and translations. It was an almost 
purely descriptive work, with relatively little empha- 
sis on etiology, which does not seem to have been such 
an acute problem with pathologists as in our time, and 
perhaps less on associated functional change, al- 
though Baillie in his introduction stressed the latter 
as the real goal in the understanding of morbid 
anatomy. 

There is relatively little citation of the work of 
others, as compared with the great French mono- 
graphs soon to follow. Baillie was of course thor- 
oughly familiar with the work on tuberculosisof another 
Hunter pupil, William Stark (1742-1771), who had 
made a valuable study of cavities and the cause of 
hemoptysis, and the sections on phthisis and scrofula 
are among the most frequently quoted in Baillie's 
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book. The great merit of the work was its simplicity 
and the clarity with which it brought all the common 
types of morbid change to the attention of the medical 
profession. It was a well thought out publication. 
Baillie's atlas was succeeded a generation later by 
the Illustrations of the Elementary Forms of Disease 
(1837) by Robert Carswell (1793-1857), who came 
down from Scotland to assume the position of pro- 
fessor of pathology in the University College of 
London. This folio of lithographed plates achieved 
through their color a result unattainable in the copper 
engravings. Although some are slightly over-tinted, 
there are good pictures of: post-mortem digestion of 
the stomach, recognized as such; dry gangrene of the 
toes, attributed in the accompanying text to arterial 
occlusion by fibrin, fibrous or osseous material; 
cirrhosis of the liver, with a clearly stated recognition 
of the accompanying dropsy as due to obstruction of 
the circulation of the blood through the liver, by 
contracting tissue; endocarditis, with what Carswell 
intended to be a refutation of Bouillaud's contention 
of its inflammatory origin; and tuberculosis of the 
lungs and intestine, the former showing beautifully 
that clover-ike arrangement of caseous material 
recently designated “acino-nodular.” It is interesting 
to note that Carswell had never found vessels in 
vegetations of the heart valves, “although” as he said, 
"some pathologists state they have succeeded in 
injecting them." His pictures of carcinoma of the 
stomach and rectum are fair, but nothing illustrates 


\ 


HISTORY OF PATHOLOGY PLATE XXIV 


ANEURYSM OF THE AORTA 


From the engravings illustrating the Diseases of Arteries of 
Joseph Hodgson, 1815 
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better than Carswell's annotation of his representation 
of cancer nodules in the liver, the darkness in this 
field before the cellular pathology. The liver nodules, 
obviously metastases, were attributed to a transforma- 
tion of liver substance through the deposition of a 
cancerous secretion from the blood, essentially the 
later Cruveilhier view, as we have seen, and probably 
the enlightened thought of the time. It remained for 
the discovery of embolism, and the development of 
the cellular pathology, to clear the subject. Alto- 
gether, however, Carswell’s book is monumental, 
and its relative obscurity and infrequent notice 
suggest that it was ahead of its time. 

Another important English atlas of the same 
period was that of James Hope (1801-41), a pupil of 
Andral. The book (1834) was well received and 
several foreign editions appeared. Its colored plates, 
however, are much inferior to those of Carswell and 
Cruveilhier. 

An important monograph appearing somewhat 
earlier, also extremely well illustrated in an accom- 
panying series of engravings, was the Treatise on the 
Diseases of Arteries and Veins (1815) by Joseph 
Hodgson (1788-1869), who was for thirty years 
surgeon of the General Hospital at Birmingham. It is 
an erudite work, particularly on aneurysms and their 
history. Admitting that the disease might commence 
as a simple dilatation, Hodgson insisted that in its 
mature form the production of aneurysm always in- 
volved the destruction of one or more arterial coats. 
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“Тһе work was well received all over Europe, and 
among the French aortic aneurysm came to be known 
as “maladie d'Hodgson." 

We now reach that development leading to Eng- 
land's brightest medical glory, which came about in 
the hands of a small group of physicians, ever since 
known as the Great Men of Guy's. In 1725 a London 
bookseller, Thomas Guy, who had acquired wealth in 
the South Sea Trading Company, supplemented his 
previous contributions to St. Thomas' Hospital with 
a fund for an associated institution, which opened a 
week after his death as Guy's Hospital. The two 
institutions continued on cordial terms, St. Thomas' 
acting as the teaching body, until Sir Astley Cooper 
(1768-1841), the celebrated surgeon and anatomist, 
failed in his effort to appoint his own successor in 
anatomical teaching at St. Thomas’. Mr. Harrison, 
treasurer at Guy's, came to his rescue with the offer 
to establish a school there modeled after St. Thomas'. 
Under the tutelage of Sir Astley Cooper the new 
medical school flourished immediately. 

The development carried with it a tremendous 
impetus to pathology. Under the old system post- 
mortems had been relatively infrequent. A physi- 
cian wishing to make an examination handed in to the 
steward of the hospital a timid memorandum stating 
that “a patient in no. — ward being now dead I re- 
quest permission for the body to be inspected, con- 
sidering it to be an important case, from which the 
profession may derive much satisfactory information." 
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RICHARD BRIGHT (1789-1859) 
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Under the later arrangement the post-mortem became 
more nearly routine, regular staff members were 
appointed to the service in pathology, records accumu- 
lated rapidly, and the museum of morbid anatomy, 
under a regularly constituted curator, throve as never 
before. The inspirer of all this, Astley Cooper, who 
went to bed sorrowfully, by his own statement, if he 
had failed to dissect something during the day, stimu- 
lated the younger men to spend as much time as they 
could in the post-mortem room. 

Under these conditions men of the stamp of Bright, 
Addison and Hodgkin grew up. Richard Bright 
(1789-1858), born to comfortable means, had every 
facility for study and encouragement in the way of 
travel and contact with medical leaders. His active 
career at Guy’s, where he had spent part of his student 
days, commenced in 1820. No man ever stressed 
more warmly the correlation of the clinic and the 
necropsy. Although forever memorable for his 
discoveries in nephritis, or “Bright’s disease," he no 
more confined his attention to the kidney than to any 
other organ. All pathology drew his interest. 

His concern with kidney disease developed through 
the discovery of its association with dropsy. Ana- 
sarca, dropsy, or generalized edema was still thought 
of as a more or less independent affection, or attributed 
indifferently to disease of the liver. The association 
of dropsy and coagulable urine had occasionally been 
noted, but it remained for Bright to unify the whole 
story of kidney disease, dropsy and “albuminuria.” 
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This synthesis appeared in his Report of Medical 
Cases (1827), in which the results of ten years study 
are recorded. 

Once his attention was called to the intimate relation 
of kidney disease and dropsy, he had proceeded to 
separate the dropsies of other origin, and in so doing 
gave the following clear expression of the relation of 
circulatory failure to edema: “One great cause of 
dropsical effusion appears to be obstructed circulation, 
and whatever generally or locally prevents the return 
of blood through the venous system, gives rise to 
effusions of serum more or less extensive."  Cirrhosis 
of the liver, with obstruction of the portal vein and 
ascites, is given as an example. He also recognized 
acute peritonitis and tuberculosis of the peritoneum 
as causes of accumulated fluid in this cavity. In 
these conditions, however, the urine did not coagulate 
with heat (the routine test was boiling in a spoon over 
a candle), and the kidneys were normal. 

On the other hand dropsy was frequently found 
associated with diseased kidneys, with other organs 
normal, as shown by his cited cases. Over and again 
we meet his description of "small kidneys, rather 
lobulated, and of semi-cartilaginous hardness," further 
described as having “small whitish or yellow granules 
projecting with red intervening spaces, so as to form 
a scabrous surface, both appearing and feeling rough." 
And “on making a longitudinal section the kidney 
cut with the resistance of a scirrhous gland, the tubu- 
lar part drawn much nearer to the surface than is 
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CHRONIC NEPHRITIS 


From the Report of Medical Cases of Richard Bright, 1827 
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natural, the cortical part distinctly granular through- 
out." 

In other cases, where the symptoms had been acute, 
the anasarca was associated with “a large white 
kidney." Bright felt reasonably certain he could 
distinguish three stages of development, beginning 
with a simple loss of firmness and early mottling, fol- 
lowed by an enlargement with granulation of the 
cortex and a “copious morbid interstitial deposit of 
an opake white substance," attended by highly coagu- 
lable urine and marked anasarca, and ending with a 
rough scabrous, hard, contracted organ associated 
with frequent, but not invariable dropsy. As a 
matter of fact, in spite of his careful distinction be- 
tween renal edema and that based on circulatory 
failure, an analysis of his records in the light of 
modern knowledge leaves the impression unavoidable 
that some of his most selected cases were after all 
examples of cardiac edema with the albuminuria of 
passive hyperemia, dependent on decompensation of 
a hypertrophied heart. He noted in his records the 
frequent coincidence of enlarged heart. 

As causes of the kidney damage he stressed in- 
temperance, cold and wetness, with retention of 
perspiration. He was ably supported in his clinical 
and post-mortem work by John Bostock (1773-1846) 
and later by other chemists. Out of this association 
came the recognition of urea retention in the blood, 
leading to the concept of uremia, with the present ac- 
cepted manifestations of which Bright was quite 
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familiar. During this period blood chemistry made 
great strides, and one of Bright’s associates, George 
Rees (1813-89), recorded the now well known 
hyperglycemia of diabetes. 

Through the years of his activity Bright contributed 
frequently to the Guy's Hospital Reports. His last 
publications were the important series of articles 
assembled later as Clinical Memoirs on Abdominal 
Tumors and Intumescence, an extremely interesing, 
learned, fresh and vigorous work. It opens with a 
chapter on “exploration of the abdomen" reminding 
one of the diagnostic teaching of Laénnec. The 
reports of ovarian tumors and the frequently attend- 
ant “ovarian dropsy" are exceptionally able. An- 
other good section is devoted to “acephalocyst 
hydatids" or echinococcus cysts, which Bright saw 
frequently in London and in his travels, which had 
included Iceland, where the disease is endemic today. 
Many other abdominal swellings are described, 
although the author made no effort to put out a 
complete monograph on the subject. 

Bright died in 1858, the necropsy disclosing an 
extensive sclerosis of the aortic valves, with extreme 
stenosis of the aortic orifice. 

A close associate of Bright at Guy's was Thomas 
Addison (1793-1860), whose name is inseparably 
attached to disease of another organ. Like many 
Englishmen of his time, when London schools were 
still in embryo, he graduated at Edinburgh. He 
entered Guy's for further study in 1824, and 1837 
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reached the rank of physician to the hospital. Here 
for many years he was a leading spirit. As his cases 
multiplied he became more and more interested in 
a peculiar “idiopathic” type of anemia, not the result 
of detectable bleeding, with no characteristic morbid 
anatomy other than a “fatty state of some of the 
organs." Heapparently overlooked the bone marrow. 
The picture is that of pernicious anemia, often called 
“Addison’s anemia" in recognition of this early 
description. 

In searching for a possible cause, his attention was 
attracted to a symptom complex, of similar, insidious 
onset, characterized by anemia, languor, feebleness of 
heart action, irritability of the stomach and discolora- 
tion of the skin, in which disease of the suprarenal 
capsules was regularly present. His observations on 
the two conditions were first presented to the South 
London Medical Society in 1849 and expanded in 
1855, with publication of eleven cases. A good 
descriptive dermatologist as well as pathologist he 
delineated the skin changes most carefully. The 
eleven cases were variable enough in underlying cause 
to support his conclusion that although the supra- 
renals were usually scrofulous, malignant tumor or 
simple atrophy of the glands might lead to the same 
general condition. He remained confused over its 
possible relation to his idiopathic anemia. The 
importance of his discovery was not appreciated until 
Trousseau in France revived it as Addison’s disease" 
at a fitting time when internal secretion physiology was 
developing in the hands of Claude Bernard. 
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Although never receiving the notice they merited, 
on account of their obscure publication, Addison’s 
investigations in pneumonia showed keen insight. 
He correctly attributed the pulmonary consolidation 
to exudate within the lung acini, not, as prevalently 
believed, in the interstitial tissue, the existence of 
which he refused to recognize. All unaware, however, 
of the dawning cellular pathology he spoke vaguely of 
“albuminization” of the lung and ‘reconversion to а 
state resembling the albuminous material forming the 
basis of all tissues." Independently of Rokitansky 
he clearly distinguished lobular from lobar pneu- 
monia, even recognizing the hypostatic variety of 
the former, (“mixture of congestion and inflamma- 
tion") and surpassed Laénnec in his description and 
understanding of pulmonary atelectasis. 

In the midst of all this brilliance the professional 
pathologist of the hospital, Thomas Hodgkin (1798- 
1866), was far from being outclassed. As curator of 
the museum and demonstrator of morbid anatomy he 
developed the collection enormously, and added to 
its usefulness by an accurate catalog. He was the 
first in England to pursue the lead of Bichat, by 
discussing morbid changes in their tissue aspects, 
and wrote a monumental treatise on the Morbid 
Anatomy of the Serous and Mucous Membranes (1836— 
40). Later pathologists at Guy's looked back to 
Hodgkin as a pioneer. 

His name is preserved for the more casual student 
in that constitutional affection characterized by 
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enlargement of certain groups of lymph nodes and 
the spleen, commonly called “Hodgkin’s disease." 
As a matter of fact his two papers Oz Some Morbid 
Appearances of the Absorbent Glands and the Spleen 
(January 10 and 24, 1832) record cases recognizable 
as tuberculosis, leukemia, and perhaps secondary 
neoplasms, as well as the condition now bearing his 
name. The seven cases reported were from the 
experience of Bright, Addison and Carswell, as well 
as his own, and, as he himself stated, did not record 
a new disease, but were published simply to call 
attention to a set of changes hitherto insufficiently 
noticed. 

Failure to secure a promotion in the hospital led to 
his retirement in 1837 for medical practice, and almost 
immediate loss to pathology. A member of the 
Society of Friends, a philanthropist by nature, he 
later took part in an expedition to the East to render 
aid to the Jews, where he died of dysentery in Joppa 
in 1866. 

One of Hodgkin's best papers, appearing in 1827, 
dealt with retroversion and incompetence of the 
aortic valves. As we have already seen Vieussens 
had described this condition, and Hodgson left a 
magnificent plate figuring it in 1815. Apparently 
thetime had not been ripe, however, for its understand- 
ing, and aortic insufficiency is usually associated with 
the name of Corrigan. Dominic John Corrigan 
(1802-1880) was a member of the great Dublin school 
that included the brilliant clinicians Graves, Stokes, 
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Cheyne and Adams. His paper on Permanent 
Patency of the Mouth of the Aorta or Inadequacy of the 
Aortic Valves appeared in 1832. He distinguished the 
condition from aneurysm, although noting their 
frequent interrelation, and recognized four types: 
(1) absorption of patches of the valve cusps, (2) 
rupture of the cusps, (3) tightening of the cusps with 
failure to spread across the aortic orifice, and (4) 
dilatation of the entire orifice. The characteristic 
water-hammer pulse, which he correctly attributed 
to the valvular incompetence, has since been known 
as “Corrigan’s pulse." He recognized at once that 
the hypertrophy of the heart associated with aortic 
regurgitation was not a disease but a compensation. 

The Irish College of Physicians at first failed to 
appreciate Corrigan's merits and voted down his 
proposal for membership, but he lived to be their 
President five successive times before his death at 
seventy-eight. 

Two important English studies on hematology 
should be mentioned at this point, although both were 
overshadowed by more exhaustive work in Germany. 
One was by William Addison (no relation of Thomas), 
a practising physician and an early devotee of the 
microscope, who in 1842 wrote an article on Blood 
Cor puscles, Inflammation and the Origin and Mode of 
Tubercle in the Lungs, which anticipated Cohnheim 
by twenty-five years with regard to many features of 
the vascular and leucocytic response of inflammation. 
Clearly recognizing and distinguishing the mono- and 
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AORTIC ÍNSUFFICIENCY 


From the Permanent Patency of the Mouth of ihe Aorta by 
Dominic John Corrigan, 1832 
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polynuclear leucocytes, he considered “pus corpuscles 
as altered colorless blood corpuscles," and not, as 
commonly believed, a development from granules and 
molecules of blood in the inflamed tissue. 

The other important work was the discovery of that 
condition in which the blood is loaded with white cells, 
by John Hughes Bennett (1812-1875), pathologist 
of the Edinburgh Royal Infirmary, which was re- 
corded in 1845 in an article on Hypertrophy of the 
Spleen and Liver. He called the disease “leucocy- 
thaemia," distinguishing it from suppuration, and in 
later articles, after Virchow also had recorded the 
disease, under the name “leucaemia,”” he did much 
work in its further elucidation. 

The greatest English champion of independent 
teaching of pathological anatomy, whose broad com- 
prehension of the field unified its rapid and unrelated 
developments, was Samuel Wilks (1824-1911), path- 
ologist of Guy's Hospital, whose long span of life 
embraced all the great modern developments in the 
science. No other man so well appreciated the work 
of the great Guy's group, and no other so lamented the 
inadequacy of the students’ routine course in pathol- 
ogy. His own lectures in this short course were so 
popular that at his students' request he brought them 
out in book form in 1859, using unfortunately the 
Guy's museum outline rather than a logical organiza- 
tion in presenting them. He based these lectures on 
the two or three thousand post-mortem examinations 
he had himself seen. At this time about two hundred 
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and fifty were being performed annually in the hospi- 
tal under Wilks’ direction. Of Wilks’ original con- 
tributions perhaps the outstanding was On the Syphi- 
litic Affections of Internal Organs (1863), which 
described gummas of the liver and other organs, and 
had a good deal to do with the final acceptance of the 
common aneurysm of the aorta as a syphilitic lesion. 

There was no better text of pathology in the English 
language during this period, however, than that pre- 
pared in 1839 by the Pennsylvanian, Samuel D. 
Gross (1805-1884), professor of surgery at Louisville 
and later the Jefferson Medical College of Philadel- 
phia, who gave the first regular course in pathology 
in the United States. Its three editions met a notable 
reception not only at home but abroad, where it was 
commended even by the critical Virchow. It was 
almost an isolated production, however. With the 
earlier Treatise on Pathological Anatomy of William 
Edmonds Horner (1793-1853), likewise of Phila- 
delphia, an able contributor to the study of cholera, 
it formed this country’s only home-grown textual 
material in pathological anatomy. American path- 
ology failed to establish itself in this period, and 
Americans in quest of training in morbid anatomy 
continued for years to visit the great dead houses of 
Europe. 


CHAPTER VIII 


ROKITANSKY AND THE NEW VIENNA SCHOOL 


The period described in the last two chapters 
brought about a notable development of both general 
and special pathology, which France and England 
shared on equal terms. The leading French con- 
tribution was unquestionably the introduction of 
tissue pathology by Xavier Bichat. The impetus 
given to special pathology by the brilliance of Laënnec, 
particularly in connection with diseases of the chest, 
and the teaching atlas and text of Cruveilhier were 
also of profound influence. In England John Hunter 
had established experimental pathology, Matthew 
Baillie had brought out a series of engravings and the 
first modern text of pathology, and an outstanding 
group of men at Guy's Hospital headed by Bright, 
Addison and Hodgkin, had cultivated several fields of 
special pathology with great profit. 

The tide of rising knowledge was now about to 
swing eastward. As the high mark was passed in 
France and England, Central Europe was commencing 
a development soon to capture the leadership in 
pathological anatomy, to hold it to the present day. 

To understand the events leading up to this we 
must go back a century and pick up a dropped thread. 
In 1745 Gerhard van Swieten (1700-72), one of 
Boerhaave's most able pupils, was invited to Vienna 
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to become personal physician to the Queen Maria 
Theresa. Here his influence combined with that of 
Anton de Haën (1704-76) of the Hague, who had come 
to Vienna at the same time, made of the Austrian 
capital the most notable offshoot of the great Dutch 
school of medicine. Among the reforms instituted 
by van Swieten were the establishment of hospitals, 
development of clinics and improvement of the 
Imperial Library. De Haën seems to have been 
responsible for and to have conducted the first routine 
necropsies before the students in the clinic. 

One of the most capable members of this Vienna 
School, commonly called the Old Vienna School in 
contradistinction to the far more brilliant school of 
Rokitansky's time, was Leopold Auenbrugger (1722- 
1809), physician-in-chief to the Hospital of the Holy 
Trinity, the famed discoverer of the art of percussion 
in physical diagnosis, which was communicated to 
the world in the same year as Morgagni's Seats and 
Causes of Disease (1761). Auenbrugger compared his 
observations on living patients suffering from tuber- 
culosis, pneumonia, pleural effusions, etc. with the 
revelations at post-mortem, and even made experi- 
ments on the dead body, injecting fluid into the 
pleural cavity and percussing out the fluid level. 
Most of his precious observations appear to have 
been made on the bodies of consumptives, but his 
notions on the nature of this disease were entirely 
archaic; emotional influences and acridity of the 
thoracic lymph still played a great part in his views on 
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its pathogenesis. His work was slighted by his 
associates, and would have been altogether forgotten 
had not Corvisart in Paris thrown the tremendous 
weight of his reputation into its revival. 

The modern period in Vienna properly begins with 
the founding of the Allgemeines Krankenhaus in 1784 
and the assumption of its directorship by the great 
sanitarian Johann Peter Frank (1745-1821) in 1795. 
Attention was called at the time of his appointment 
to the unusual opportunity in pathological anatomy, 
and limitations on the opening of bodies were largely 
removed. About 14,000 patients were passing through 
the hospital annually at this time. In 1796 the sum 
of 2559 florins was appropriated for the construction 
of a morgue, post-mortem room and living quarters 
for a prosector. 

The new position went to Alois Rudolf Vetter 
(1765-1806), a native of Carlsbad, educated at Inns- 
bruck and Vienna, whose genius in the face of bitter 
difficulties was recognized by Johann Peter Frank. 
Vetter had incurred the animosity of van Swieten's 
successor Anton Stoerck, and the latter's determined 
opposition in his anatomical and surgical studies. In 
spite of this the gifted youth brought out a Manual 
of Anatomy (1788) and followed it with a text on 
physiology (1794). In connection with the latter he 
was again in difficulties over the proper assignment 
of credit for certain scientific discoveries. 

Relieved temporarily from some of his troubles by 
Frank's appointment, although at first without salary, 
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he had his long desired opportunity for unhampered 
study of disease in the human body. At the age of 
thirty-eight he could look back on the dissection of 
several thousand bodies. The museum of pathologi- 
cal anatomy, consisting of four or five pieces at the 
beginning of his tenure, increased to over four hun- 
dred in his hands. In 1803 he brought his observa- 
tions together under the title Aphorisms from 
Pathological Anatomy, a work with little theorizing, 
but an abundance of good objective description, 
particularly in connection with lesions of the gastro- 
intestinal tract and pulmonary tuberculosis. 

With coóperation Vetter might have ushered in the 
great Vienna development, for which the time was 
ripe, but something in his nature stirred up constant 
envy and animosity. His Aphorisms were poorly 
received, and before he had the opportunity to make 
any contributions of lasting importance, he threw up 
his Vienna position, which kept him in poverty and 
brought him nothing but unhappiness, to accept a 
place in Cracow. He returned in 1805 to die. 

After Vetter the position sank into insignificance. 
Peter Frank left the hospital in 1804, and a series of 
lesser men succeeded Vetter. In 1821 new super- 
intendence brought about a temporary revival. An 
ausserordentlich professorship in the University of 
Vienna was created for the prosector of the hospital, 
who was required to handle medico-legal pathology as 
well as give certain stipulated lectures. The first 
incumbent in the new régime, Lorenz Biermayer, who 
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had acted as prosector on the old basis since 1811, was 
at the beginning extremely industrious, but soon had 
occasion to lament the same lack of coóperation from 
the clinical men as Vetter. Disappointment and 
disgust led him first to indifference in his work, and 
finally to drink, neglect of his duties, and suspension. 
A reinstatement brought little improvement and in 
1829 he was succeeded by his assistant Johannes 
Wagner (1800-32), whose brief tenure of office gave 
every promise of a brilliant career. Wagner's obser- 
vations on cholera, internal hernias, and other intesti- 
nal lesions, however, were interrupted by his early 
death, and the luckless prosectorship of the Allge- 
meines Krankenhaus was again open. At this low 
ebb Carl Rokitansky, Wagner's assistant, came into 
the position. 

Carl Rokitansky (1804—78) was born in Kóniggrátz, 
Bohemia, and studied medicine in Prague and Vienna, 
where he graduated in 1828, becoming assistant to 
Wagner in pathological anatomy in the same year. 
As a student Rokitansky had been profoundly influ- 
enced by the writings of Martin Lobstein, Gabriel 
Andral as well as others of the great contemporary 
French school, and particularly by those of Johann 
Friedrich Meckel (1781-1833), one of the creators of 
comparative anatomy. Meckel’s embryology had 
brought about an understanding of congenital mal- 
formation, until then the darkest field in pathology, 
and broke the current tradition attributing ““mon- 
sters" and all deformities present at birth to malign 
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supernatural influence. This early interest brought 
Rokitansky into contact with Wagner, and after two 
years of acting headship of the department, following 
Wagner’s death, he succeeded to the place in his own 
right. The position remained only that of ausseror- 
dentlich professor, however, for ten more years, until 
Rokitansky's growing fame made imperative the crea-_ 
tion of a full professorship in Pathological Anatomy. 
Under his direction necropsies were performed on 
an unprecedented scale, averaging 1500 to 1800 a 
year. Rokitansky wrote his own first protocol on 
October 23, 1827 and his thirty thousandth in March, 
1866. 

While this development was taking place, an equally 
notable revolution on the clinical side occurred. This 
was largely under the stimulus of another Bohemian, 
Josef Skoda (1805-1881), a native of Pilsen, of 
humble antecedents, who worked his way through the 
University into medicine, and soon attained pre- 
eminence in the Allgemeines Krankenhaus. Much 
impressed by the work of Corvisart and Laénnec, he 
ultimately replaced a good deal of the empiricism of 
the French school by an independent classification 
based still more closely on the actual state of organs 
as found post-mortem. His own principle contribu- 
tions were on percussion and auscultation, and his 
name remains familiar to students today in the term 
“Skoda’s resonance." 

With Skoda and Rokitansky in the great develop- 
ment were associated such celebrated specialists as 
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Hebra and Politzer, the anatomist Josef Hyrtl 
(1810-94) and, after 1849, the physiologist Wilhelm 
von Brücke (1819-92), a pupil of Johannes Müller. 
With this multiple origin, and both French and Ger- 
man intellectual stimulus, but independent personal 
initiative, arose on the decrepit frame of the Old 
Vienna School a far stauncher new construction, which 
in a few years was drawing eager students from the 
entire world. Never before had the fundamental 
branches of medicine been so actively cultivated, nor 
with so little regard for the presumable object of 
medical science, therapy and the relief of the patient. 
Under Skoda's dominance diagnosis was supreme 
and the only remaining object of interest was its con- 
firmation at necropsy, which was performed with 
surpassing thoroughness. 

Rokitansky was a first class anatomist, not the least 
of his service to pathology being the development of 
a necropsy method which in its anatomical logic and 
comprehension of detail insured an inspection of every 
part of the body in every examination. A majority of 
the many post-mortem methods practiced in central 
Europe today are simply more or less modified, as 
their authors freely admit, “nach Rokitansky." His 
procedure combined thoroughness of exposure and 
inspection with preservation of continuity in struc- 
ture, differing in that respect from the later likewise 
thorough and popular method of Virchow, which per- 
mitted more separation of anatomic systems. He was 
far from content, however, with a simple anatomical 
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exposition. His picture of the case included etiology 
and development of the state finally submitted to 
view, as well as the functional derangement involved, 
and even extended to therapy, a field given scant 
attention by some of his most distinguished associates 
in the medical clinic. More than any man up to this 
time he served to establish disease types, with all 
their varying cause and symptomatology, on an ana- 
tomical basis. After Rokitansky names of diseases, 
like pneumonia and typhoid fever, conveyed to the 
well trained medical graduate an anatomical picture 
and not as theretofore, a list of symptoms of varying 
complexity. This was Rokitansky’s undying con- 
tribution to medicine. 

In view of the magnitude of his task it is not sur- 
prising, that, as Weichselbaum put it, “in seeking 
further explanation he reached into error." Viennese 
in spirit, if not Vienna born, he was too much a prod- 
uct of the briliant Austrian capital to restrain 
imagination and a dramatic instinct altogether, in 
shaping his concepts. The ablest descriptive path- 
ologist of his day or any day he was nevertheless un- 
able to be content with facts demonstrable to his 
eyes, and built an air castle of theory, which must 
have been very close to his heart. It was a terrible 
blow when the less imaginative, harder headed Vir- 
chow demolished it with a single vicious blow. 

This untenable doctrine was his famous hypothesis 
of crases and dyscrases, built out of the newly current 
physiological teaching of a “blastema,” or primitive 
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fluid substance, from which formed elements were 
derived. With Schwann's new theories (see next 
chapter) on the cellular nature of life at his disposal, 
he selected the wrong half for further development 
and made an altogether misguided, if courageous, 
attempt to restore humoral pathology, which had 
been steadily losing ground since Vesalius first took 
issue with Galen. Rokitansky's views are expressed 
in the first volume of his great Manual of Pathological 
Anatomy, which was actually the last volume of the 
series to be printed (1846), in which he frankly 
stated: “Humoral pathology is simply a requirement 
of common practical sense; it has always held a place 
in medical science. . . . and of late years has met 
with a new basis and support in morbid anatomy." 
It is impossible to present Rokitansky's theories in 
simple form, so far do they depart from present day 
conceptions. His views remind us of John Hunter's 
conception of “vitality” of the blood and, throughout, 
we see the imprint of Andral's more substantial 
quantitative study of blood fibrin in different diseases. 
All diseased states were referred by Rokitansky in 
the last analysis to anomalies of the blood. More- 
over diseases once localized were capable of engender- 
ing further abnormality in the circulating blood. He 
felt that chemistry would ultimately solve most of the 
difficulties of pathology and “urged upon the chemical 
pathologist unremitting prosecution of his researches," 
particularly from a qualitative standpoint, which 
Rokitansky believed might explain some of the 
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variations in exudation, suppuration and organization 
of new tissue which he was unable to fathom through 
unaided anatomical study. 

For the time being only, as he indicated, he resorted 
to an empiricism, which he hoped would attain ulti- 
mate chemical support, by developing concepts of 
specific crases, all going back to an original impair- 
ment of the blood, “a primitive affection of the entire 
blood mass," with a specific affinity for particular 
localizations, e.g., a “croupous fibrin crasis" for the 
respiratory system, evinced in diphtheria and pneu- 
monia, a “typhoid crasis" for the mucous membrane 
of the ileum, the familiar typhoid fever, and an 
“exanthematous crasis,”’ as illustrated in the common 
eruptive skin diseases. 

He insisted that the dyscrases underlying these 
organ affections did not always become so localized; 
a certain degree of intensity was necessary for this 
to occur. On the other hand an established local 
dyscrasis did not invariably give rise to a consecutive 
dyscrasis of the general circulation; the latter took 
place only when a sufficient quantity of the diseased, 
degraded, septic or otherwise modified plasma was 
absorbed. But in the main the local and general 
dyscrasial manifestations were intimately linked. 

Once set in motion the theory permitted inexhausti- 
ble refinements of classification. Alpha, beta and 
gamma varieties of the croupous type of the fibrin 
crasis, were distinguished. Special tubercle and 
cancer crases were recognized as well as a typhoid and 
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even a drunkard's crasis, further divided into acute 
and chronic forms. He spoke with settled conviction 
of the “expenditure of every atom of tuberculo- 
dyscrasial fibrin in the formation of tubercle," and 
wholly in the dark on the subject of pyemia, with 
which Hunter and Cruveilhier also had wrestled 
impotently, spoke of ‘‘a spontaneous primitive pyemia 
of the entire blood mass" as well as a “local pus pro- 
duction" dependent on the same crasis. It only 
required his elaborate conception of interconversions 
of crases to render the entire doctrine an unintelligible 
fantasy. 

It was this amazing and altogether unnecessary 
extravagance, upon which the author ‘‘confessed to 
have exercised a certain favoritism” in preparing his 
great book, that moved the younger Virchow in one 
of his first published articles to open fire with the full 
force of his deadly, convincing logic. A “monstrous 
anachronism” Virchow called it, and so it was, if not 
worse. After this Rokitansky rewrote his Manual, 
which passed through two more editions, and tried to 
forget his unfortunate crusade for the lost humoralism 
in the light of the new cellular pathology. 

It must not be supposed, however, that Rokitan- 
sky’s whole system of pathology fell with his crasial 
theories. Virchow himself conceded Rokitansky to 
be the greatest descriptive pathologist of the day, and 
no mistaken theorizing could detract from the solid 
merit of Rokitansky’s gifted exposition of pathological 
morphology in the different diseases. Following the 
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system of Lobstein and Adolph Wilhelm Otto (1786- 
1845), the Breslau anatomist, he comprehended the 
various lesions to which each organ or tissue might be 
subject under (1) deficiency or excess of formation, (2) 
deviations in size, (3) deviations in form or position, 
(4) interruptions in continuity of structure and 
finally (5) anomalies of texture or content, a system 
totally ignoring etiology, but permitting convenient 
grouping in a time when etiology was not well de- 
veloped. The enormous material of the Allgemeines 
Krankenhaus ensured the inclusion of practically all 
known forms of disease under one name or another. 

His separation of hyperemia into active, passive 
and mechanical forms, directed the later teaching in 
this subject; his explanation of active hyperemia was 
entirely in line with the modern teaching on innerva- 
tion of the capillaries. He considered active capillary 
dilatation the primary feature of inflammation, and 
the subsequent stasis with exudation a secondary, 
directly dependent phenomenon of the first im- 
portance. 

Rokitansky's journal publications, which appeared 
for the most part in the Yearbook of the Austrian 
States, the Zeitschrift of the Medical Society of Vienna 
and publications of the Academy of Science of Vienna, 
do not record, by any means, all of his most significant 
original discoveries, many of which were given to the 
world without any attached claims in his great manual. 

His greatest monograph was The Defects im the 
Septum of the Heart, which appeared separately in 
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1875, near the close of his long and busy life, a labor 
which had occupied his attention for many years. 
It served to complete a study of 1851 On Some of the 
Most Important Diseases of the Arteries. Congenital 
malformations occupy a good deal of space in each, 
and in his obvious special interest in this field we see 
the lasting stimulus of the great teratologist Johann 
Friedrich Meckel. Rokitansky was a good embryolo- 
gist and able to predict in advance such failures of 
development as might be expected through embryolog- 
ical mischance in one part or another, just as a 
chemist can predict the discovery of elements to fill 
gaps in his periodic system. Out of his colossal 
experience Rokitansky was able to fill all these gaps 
in the predictable congenital anomalies of the vascu- 
lar system. Acquired lesions were, however, not 
neglected; his atlas of diseases of arteries figures even 
such rarities as periarteritis nodosa. 

His special pathology of other organs was scarcely 
less noteworthy. He extended Laénnec's descrip- 
tion of emphysema, improved existing knowledge of 
pneumonia, distinguishing the lobular variety and 
the various stages up through resolution in the lobar 
type, described acute yellow atrophy of the liver, 
perforating gastric ulcer as a special type, goiter, 
cysts in the various viscera, lardaceous disease of the 
spleen, liver and kidneys (Virchow’s “amyloid”), 
acute and chronic inflammation of the heart valves, 
and wrote at length on neoplasms of the various 
organs. True to his humoral hypotheses in his 
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original Manual he attributed tumor growth to the 
local metamorphosis of both solid and fluid blaste- 
mata from the blood stream, fibrous stroma develop- 
ing out of the solidified blastemata, and cellular and 
nuclear, as well as fibrous textures from the fluid 
blastemata. He used the terms sarcoma and carci- 
noma, both familiarized by long usage, not as we use 
them today nor quite as they were used in his own 
time, but as the equivalents of “benign” and “malig- 
nant" tumors respectively. 

Some seventy thousand necropsy protocols were 
available to him at the time of his retirement. He 
lived to enjoy the greatly improved working condi- 
tions of his own Institute in Vienna. For the last 
quarter of a century he was the outstanding medical 
figure of the city. His influence was not confined to 
pathology but was extended to the fundamentals of 
medical education in general and its curriculum. 
In 1849 he was made dean of the medical fac- 
ulty and in 1850 rector of the University. In 1874 
a great celebration was held in his honor in which 
the whole city participated. His retiring statement 
made clear that he had cultivated pathological 
anatomy as the most fruitful line of investigation 
for medicine, and one fundamental to pathological 
physiology and the elementary doctrine of medicine, 
and that he considered the logical supplements to 
pathological anatomy to be pathological histology, 
chemical pathology and experimental pathology on 
living animals, and pathology itself not only of service 
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to the practice of medicine but illuminating to biology 
itself in its broadest aspects. His death occurred on 
July 23, 1878. 

His successor was Richard Heschl (1824-1881), who 
held the position from 1875-1881. Heschl’s chief 
contributions were on amyloid and its special staining 
characteristics, on pulmonary infarction, and cal- 
cification of the ganglion cells of the brain. He was 
succeeded by Hanns Kundrat (1845-1893), who also 
had been an assistant to Rokitansky. Kundrat made 
important contributions on congenital malformations, 
and described the lymphosarcoma. 

On Kundrat's death Rokitansky's heritage began 
toseparate. The direct successor in the professorship 
was Anton Weichselbaum (1845-1920), who supple- 
mented the more strictly morphological Vienna path- 
ology with the new and rising point of view on etiology. 
Weichselbaum was one of the first in Vienna to appre- 
ciate the part bacteriology was to play, and a pioneer 
in studying inflammations of the serous membranes in 
the new light. He was particularly interested in 
tuberculosis, and a number of his leading pupils, par- 
ticularly A. Ghon, have advanced our knowledge 
in this field. 

Other important positions in the pathology of Vi- 
enna went to distinguished students of the Rokitansky 
school. Alexander Kolisko (1857-1918) took over 
the control of medico-legal pathology for a time, 
ultimately succeeding Weichselbaum in the chair of 
pathological anatomy on the latter's retirement. He 
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is noted for his study of sudden death from natural 
causes, for his editorship of the Beiträge zur gericht- 
liche Medizin, inaugurated on the occasion of the one 
hundredth anniversary of the establishment of a 
separate department for forensic medicine in Vienna, 
and also for an elaborate, accurate study of abnormali- 
ties of the pelvis. 

Richard Paltauf (1858-1924) succeeded to the 
direction of the Institute for Pathological Histology 
and Bacteriology, and later followed Stricker and 
Knoll as director of the Institute for General and 
Experimental Pathology. He developed a great 
talent in the new field of immunology, greatly foster- 
ing this science in Vienna. He was influential in 
establishing the important Zeitschrift für Immunitäts- 
forschung. In pathological anatomy he followed the 
lead of his teacher Kundrat in the study of lymphatic 
tumors. 

During this period the combination of brilliant 
teachers, with exceptional facilities for study and 
cordial municipal coóperation, made Vienna the 
most popular seat for instruction in pathological 
anatomy in the world, and its reputation continues 
at the present day. 

Intimately related to the Vienna school was that 
at Prague. Hanns Chiari (1851-1916), who had 
assisted both Rokitansky and Heschl, took the 
Vienna tradition to this city, where he succeeded 
Klebs in 1882. His expert technic, the fame of his 
necropsy method and his teaching ability, brought 
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him many students. The peculiar situation in 
Prague, where high grade Czech and German Uni- 
versities exist side by side, has always been a source 
of nationalistic complication. Wenzel Treitz (1819— 
1872), discoverer of the fossa and muscle bearing 
his name, as well as the type of hernia associated with 
the fossa, had taken his own life in melancholic 
depression over the disputes. Chiari’s work likewise 
at times suffered from the political unrest. In 1906 
he succeeded von Recklinghausen in Strassburg. 

In fields related to pathology the most remarkable 
achievement of the New Vienna School was the 
discovery by the Hungarian, Ignaz Philipp Semmel- 
weis (1818-65), a pupil of Skoda and Rokitansky, of 
the contagious nature of puerperal sepsis (1847-49), 
which confirmed the previous suggestions (1843) of 
the American, Oliver Wendell Holmes (1809-94). 
Semmelweis as an assistant in one of the obstetric 
wards in the Allgemeines Krankenhaus was impressed 
by the preponderance of child-bed fever in his ward, 
which was visited by students fresh from the dissection 
room, and relative freedom from this condition in the 
ward devoted to the instruction of midwives. The 
similarity of the lesions found at post-mortem in the 
women dying of the fever, to those found in cases of 
blood poisoning from putrid wounds, soon convinced 
him that the essential causes were identical. His 
reform of obstetrical practice based on this discovery 
ranks with the vaccination of Jenner in the annals of 
preventive medicine. 
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The leading surgeon of Vienna, Theodor Billroth 
(1829-94), a product of the great contemporaneous 
Berlin school, also took an early active interest in 
wound sepsis, in which condition he was one of the 
first to discover bacteria. His great surgical experi- 
ence with lesions of the alimentary tract went far to 
complete our knowledge of the pathology of this 
part, while his intensive studies of the gross and 
minute structure of tumors, to which reference is 
made in the next chapter, establish his place not 
only as a leader in the development of surgical path- 
ology, but also as one of the founders of cellular 
pathology. He constantly emphasized research in 
pathological histology as the rational basis for ad- 
vance in surgery. 


CHAPTER IX 


VIRCHOW AND THE CELLULAR PATHOLOGY 


As we look back to the middle of the last century we 
see pathology in an advanced but curiously helpless 
state. The major facts in the gross representation of 
disease had been assembled. Building on the far 
from insignificant gross pathology of the seventeenth 
and eighteenth centuries, Lancisi, Valsalva, Mor- 
gagni, Sandifort, Senac, Corvisart, Laénnec, Louis, 
Gerhard, Bright, Addison, Hodgkin and scores of 
colleagues and contemporaries, had established pic- 
tures of disease in the various organs not easily 
surpassed. The accumulation of isolated details was 
fast rendering some sort of cementing doctrine im- 
perative. All the systems that had been developed 
to supply the linking substance, however, soon 
proved of faulty strength. The vague and imagina- 
tive systems of “animism” and “Brunonism,” as well 
as the more tangible doctrines of blood vitality and 
phlebitis, or inflammation of the veins, emanating 
from John Hunter and Cruveilhier, proved false or 
incapable of extension. Only Bichat's monumental 
work on tissues had helped to clarify the situation, 
and even that fell short of pathology's needs. 

The latest attempt to embrace the specific facts of 
pathology in a single system, as we have just seen, 
was that of Rokitansky, under whose touch the 
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faltering Old Vienna School of medicine had quick- 
ened into new life. But Rokitansky, a master in the 
art of description, with a colossal post-mortem 
material at his disposal, failed worse than all the rest 
in the matter of generalization. Mature when the 
cellular doctrine of life was first promulgated, he 
might have been the first cellular pathologist. The 
original cellular theory, however, recognized a 
primitive “blastema” as the source for development 
of cells, and with tragic misjudgment the great 
Viennese pathologist selected this unsound basis on 
which to build his structure. 

It was in Germany, where the cellular teaching 
was born, that surer hands found in the new knowl- 
edge a mold, not for the mere merger but for the 
reformation of all pathology. The inspiration for 
this development came from a remarkable man, the 
last of the philosophers whose learning comprehended 
all branches of science, the greatest teacher of the 
nineteenth century, Johannes Müller (1801-1858) of 
Bonn and Berlin. As the preceptor of Schwann, 
Henle and Virchow he was the source from which both 
modern histology and the cellular pathology arose. 
One of the first to use the microscope in analyzing 
tissue, as early as 1830 he had gone deeply into the 
histological study of glands and cartilage. Of great- 
est significance for pathology, however, was his pre- 
cocious work On the Finer Structure and Form of 
Morbid Tumors, which appeared in 1838, the year in 
which his pupil Schwann first pointed to cellular 
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growth as the basic principle of animal life. This 
article established for all time the cellular character of 
new growths. It was based in turn on his own prelimi- 
nary studies published in 1836, in which he had 
distinguished two types of tumor on a semi-histo- 
logical basis, the “carcinoma reticulare” and the 
“carcinoma fasciculatum." 

The later work, supported by the recently improved 
microscope and the chemical methods so useful to 
Bichat, boiling, treatment with acids, etc., brought 
to light not only the cells but some of their own 
minute characteristics, and something of their mode 
of development. Keenly aware of the inherent 
possibility of distinguishing tumors on this cellular 
basis, which has since been realized, Müller compared 
clinically benign with highly malignant tumors, but 
found the same structures, viz., cells, internal nuclei, 
granules and external fibers in both. His pupil 
Schwann was at the same time demonstrating those 
very elements in normal tissues. 

So the resourceful Müller sought to bring chemistry 
to his aid, and succeeded in isolating several types of 
protein substance, including a colloid which seemed 
to him to have some specificity, to which he gave the 
name “соПопета.” Virchow later identified it with 
the extract of simple, edematous connective tissue. 
Müller's treatise was published in an uncompleted 
form and never afterwards finished. He left it with 
the cellular character of tumors established and their 
origin from normal cells presumptive. The distinc- 
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tion between benign and malignant tumors remained 
of necessity the clinical one of behavior. 

Müller's pupil Theodor Schwann (1810-1882), who 
had studied under the master at Bonn and assisted 
him in Berlin, after preliminary researches on putre- 
faction and spontaneous generation, was led into 
his greatest work partly through an accident. A 
chance conversation with the botanist Matthias Jacob 
Schleiden (1804-1881), who had established the 
cellular nature of plants in 1831, stimulated Schwann 
to take up the cellular study of human tissues, which 
he had indeed commenced, more intensively. The 
discovery that all animal tissues were cellular, led 
Schwann to issue the famous generalization: “There 
is a principle of development common to the most 
different elementary parts of the organism, viz. 
cellular formation." His first announcement ap- 
peared in 1838, and the fully developed treatise in 
1839. 

In taking over Schleiden's concepts, however, 
Schwann carried along a serious error, which Virchow 
uncovered, but which proved a trap for Rokitansky. 
This was the “blastema” theory. Schleiden and 
Schwann believed that in the development of tissue 
a formative fluid, the “blastema” or “cytoblastema,” 
gave rise first to a nucleolus and next to surrounding 
granules which condensed to form the nucleus, about 
which in turn new matter gradually gathered with 
final condensation into the cell’s cytoplasm. In other 
words cells were capable of a kind of intra-corporeal 
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spontaneous generation. This theory of free cell- 
formation was current teaching until wiped out by 
Virchow. 

Before Virchow's appearance, however, histology 
was to undergo an almost equally notable develop- 
ment in the hands of another of Johannes Müller's 
pupils, Jacob Henle (1809-1885), who held the chair 
of anatomy successively in Zurich, Heidelberg and 
Gottingen. It is largely to Henle'searly investigations 
that we owe our present histological classification of 
tissues. As Garrison says, “the histological dis- 
coveries of Henle take rank with the anatomical dis- 
coveries of Vesalius." The results of his first investi- 
gations were fortunately available to Virchow when 
the latter was developing his cellular pathology. 

It was not alone as an histologist, that Henle’s 
genius was expressed. His Hand Book of Rational 
Pathology (1846-53) was a standard text for students. 
We meet Henle again in connection with the theory 
of microbic contagion, where his logic did much to 
bridle an extravagance in the early days of the germ 
theory fast getting out of hand. 

This development of histology found almost 
immediate application in pathology. Within six 
years after the announcement of the cell theory two 
atlas texts of pathological histology had appeared. 
The first, by Julius Vogel (1814-80), appearing in 
1843 while its author was professor in Góttingen, 
emphasized the fact that recent developments had 
made an atlas of pathological histology as necessary 
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as one of gross pathological anatomy. It was divided 
into two parts corresponding roughly to general and 
special pathology. The sections for microscopic 
study and preparation of the plates were cut with a 
double-bladed knife (see the brief account of the 
history of histological technic in Chapter X). 

The other text came from the hands of Hermann 
Lebert (1813-78), a native of Breslau, who led an 
itinerant existence in Germany, Switzerland and 
Paris, publishing his discoveries with equal facility in 
German and French. His atlas of twenty-two 
excellent plates, with its attached text, was a product 
of the Paris period, appearing under the title Phy- 
siologie pathologique ou Recherches cliniques, experi- 
mentales et microscopiques (1845). 

With the circulation of these books and some of less 
importance which followed, the cellular idea of pa- 
thology gradually crept in, and it became customary 
to speak of the tubercle cell, the cancer cell, etc. But 
no generalizations of importance were made until 
Virchow's entrance on the scene. 

Rudolf Virchow (1821-1902), the greatest figure in 
the history of pathology, was a native of the country 
village of Schievelbein in Pomerania. He matricu- 
lated in Berlin in 1839, where Johannes Müller and 
Johannes Lucas Schónlein (1793-1864) developed in 
the youthful student a deep interest in the basic 
concepts of natural science. He graduated in 1843, 
with a thesis on a phase of inflammation, a broad 
subject which continued to occupy much of his atten- 
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tion for years to come. Pathological anatomy was 
at this time relatively undeveloped in Berlin. The 
leader was Robert Froriep (1804-1861), prosector and 
curator of the museum at the Charité Hospital, 
professor of surgical anatomy in the University, and 
editor of a periodical known as “Froriep’s Notizen," 
the journal to which Virchow’s first articles were 
contributed. Froriep was an able anatomical illustra- 
tor and a voluminous translator of the works of 
Astley Cooper, Dupuytren and other leading surgeons. 

In the year following his graduation Virchow en- 
tered Froriep's service as assistant prosector, where in 
addition to dissecting dead bodies he cultivated 
industriously two studies that in his far seeing judg- 
ment were to rejuvenate pathology, microscopic 
study of tissues and analytical chemistry. In 1846, 
when Froriep left for Weimar, Virchow became 
prosector of the hospital. At this time he was in 
active association with another rising young patholo- 
gist, Benno Reinhardt (1820-1852), and with Ludwig 
Traube, who was later to become the outstanding 
figure in experimental pathology in Germany. In 
the year of Virchow's assumption of the duties of 
prosector Traube started the Beiträge zur experimen- 
tellen Pathologie, which carried some of Virchow's 
first publications, with many more in prospect. Its 
early discontinuation, with only two volumes com- 
pleted, and the rapid accumulation of important data 
in the hands of the industrious Virchow and Rein- 
hardt, led these youthful investigators to the bold 
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project of launching their own journal, which opened 
in 1847 as the Archiv für pathologische Anatomie und 
Physiologie und für klinische Medizin. This was a 
move of outstanding importance. The journal met 
a hearty reception from the medical profession as 
filling an obvious need, and has remained the leading 
journal of pathological anatomy to the present time. 
With Reinhardt's untimely death it passed into the 
exclusive editorial control of Virchow, and has since 
been known by the simple abbreviation ‘‘Virchow’s 
Archiv." 

The following year, 1848, a momentous one for 
Germany, the Prussian Government sent Virchow to 
Silesia to investigate a serious epidemic of typhus 
fever. His report was a masterly compilation of 
terrible medical and social facts regarding the un- 
fortunate inhabitants of the region studied, but too 
democratic in spirit for the reigning powers. While 
writing his report the indefatigable Virchow was also 
coóperating in the publication of a semi-political 
journal Die medizinische Reform and airing views in 
sympathy with the revolutionary movement then 
in progress. This was too much, and the young 
pathologist was removed from his position. 

His release in Berlin was the prompt signal for an 
invitation to Würzburg to assume the chair of patho- 
logical anatomy, the first full professorship in this 
branchin Germany. After seven fruitful years, out of 
which came the cellular pathology, years which made 
Würzburg the most sought university in Germany 
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tion began with some kind of blood coagulation, and in 
the frequent absence of demonstrable coagula in the 
veins, fell back on an hypothesis of “capillary phle- 
bitis." Yet conflicting facts constantly arose, upon 
the most obvious of which Virchow seized as the 
starting point of his investigations, viz., the commonly 
observed coagulation in the absence of detectable 
inflammation. 

He began by comprehending the various phenomena 
of intravascular coagulation of the blood under the 
term "thrombosis." Experiment, added to deduction 
from observation on the dead body, finally led him to 
conclude that inflammation of the veins was neither 
the cause nor result of coagulation within their lumen. 
'The coagulation resulted from an entirely different 
set of causes, of which slowing of the current was by 
far the most important, whether brought about by 
compression, abnormal dilatation, general debility of 
the patient or other reasons. The thrombi around the 
uterus, which had so impressed Cruveilhier in the 
septic maternity wards of Paris, were classed by 
Virchow in the dilatation group. Before the end of 
his long, active life he was forced to modify and supple- 
ment this original belief considerably, but it had the 
great merit of clearing the ground for a new start. 

The association of thrombosis in one part with the 
occurrence of abscesses in the lungs was too frequent 
not to be brought into the study. Central softening 
of the clots afforded him the clue. Pointing out to 
his students that shortly after the formation of a clot 
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a central mass appeared, exhibiting a greater or less 
resemblance to pus, he showed that this softening 
could and frequently did lead to the detachment of 
fragments which might be carried along in the blood 
stream and driven into remote vessels, causing im- 
mediate fatality in the case of large masses impacted 
in the main arteries of the lungs, or lesser consequences 
from smaller particles. To the detached fragments, 
whatever their size, he gave the name of “emboli.” 

Unable to furnish objective proof of small emboli in 
the “руешіс” abscesses of the lung, he resorted to the 
statistical method, which Louis in France had found 
so useful, and confirmed his belief in the “metastatic” 
nature of these lesions by the study of a large number of 
cases from a recent severe epidemic of puerperal fever. 
The regular association of abscesses in the lungs with 
softening thrombi in the veins around the uterus, and 
regular absence in just as severe cases where the 
inflammation was limited to the uterine lymphatics, 
furnished overwhelming proof that pyemia, a mystery 
to physicians from the day of its recognition, was a 
simple consequence of transfer of solid particles from 
one inflamed region to another point by the direct 
path of the blood stream, or in Virchow's term, 
“embolism.” 

Until the dawn of bacteriology he remained in the 
dark as to the septic nature of the secondary lesions 
or metastases, simply noting that if the process at 
the primary site ran a favorable course, the embolus 
like the thrombus became converted into scar tissue 
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and pigment, while if gangrenous softening occurred 
at the original site of the coagulum, the metastatic 
deposit “assumed the same gangrenous character, 
just as if gangrenous matter had been inoculated." 
He also clearly described and explained on the same 
basis the scattered abscesses associated with the 
presence of vegetations on the heart valves. 

In the study of “puriform thrombi," pus, “pus 
corpuscles" and their relation to blood leucocytes, 
he stumbled very early in his studies (1845) on that 
unrelated condition of overwhelming concentration 
of white cells in the blood to which he gave the name 
of “Weisses Blut" or leukemia. As we have seen, 
the disease was independently described in the same 
year by Hughes Bennett. The superficial similarity 
of this anomaly to inflammation is indicated by the 
astonished ejaculation of a Berlin physician as Vir- 
chow opened the heart in one case, “Why, here's an 
abscess!" Virchow soon distinguished two types of 
leukemic affection, which he immediately brought 
into line with his studies on the formation of the blood, 
the physiologist in Virchow always keeping up with 
the pathologist. In one kind he noted that the spleen 
reached enormous size, with moderate but not exces- 
sive enlargement of the lymph nodes of the body, 
while in the other the lymph nodes were tremendous, 
in one case filling the pelvis to such an extent that the 
rectum and bladder were scarcely visible, while the 
spleen was only moderately enlarged. He noted, too, 
that the white corpuscles in the blood differed in the 
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two instances, in the first type being large and “simi- 
lar to cells of the spleen," while in the other they were 
small, consisting almost solely of nuclei, and alto- 
gether like the ordinary cells of lymph glands. Thus 
early was our present distinction of splenic (or now 
splenomyelogenous) and lymphatic forms of leukemia 
established, one which has required very little modi- 
fication since Virchow's first descriptions. 

The subject of inflammation constantly recurred 
throughout these studies, and was never absent from 
Virchow's thoughts. It had been the great sunken 
reef of pathology on which all systems had foundered. 
A quarter of a century before, Andral, utterly dis- 
couraged, had advised dropping the whole idea of 
inflammation as an entity. Virchow recognized 
irritation as the invariable cause of inflammation, 
stating his inability to imagine inflammation without 
an irritating stimulus, of the nature of which, in 
those pre-bacteriologic days, he was of course usually 
ignorant. He cast aside rather brusquely the famous 
four cardinal symptoms, erecting “lesion of function" 
as the outstanding characteristic, based in turn upon 
a nutritional disturbance of the part. He went on 
to develop the conception of an “inflamed cell," the 
abnormal state of which he attributed to excessive 
absorption of fluid and attendant matter under the 
influence of vascular or other changes induced by the 
primary irritation. His view thus fixed on that 
abnormality which today goes under the names 
"cloudy swelling" and “intra-cellular edema" as the 
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essence of inflammation, an abnormal state of the 
tissues which might vary with enormous complexity 
in other respects. He returned to his pregraduation 
studies, which formed the subject of his thesis, on 
inflammation of the cornea of the eye, a structure 
without blood vessels, to prove his contention that 
the vascular changes to which predominant attention 
had always been drawn heretofore, were in fact 
accessory. His views on inflammation led directly 
into his Cellular Pathology, which we may now take 
up. 

As a youth of twenty-five he had wrecked the 
elaborately conceived humoral system of Rokitansky. 
His criticism in the Berline medizinische Zeitung 
of Dec. 9 and 16, 1846, had received the prompt, 
weighty support of Johannes Müller, and in a flash 
carried even Vienna. In Virchow's own words a 
half century later, “Die Krasen sind nicht wieder auf 
dem Markt der Wissenschaft erschienen." The 
last of the systems of pathology had fallen. 

The Cellular Pathology was no mere replacement, 
no new system of Virchow’s own. It was the simple 
but early recognition of the principle to which all 
biological teaching had to come, cellular life. As we 
have seen Schwann, following the lead of Schleiden, 
had proved the cellular character of organized beings, 
and his master Johannes Müller had ably supported 
their work; there remained but one step, but that 
the most important of all, the one that Virchow 
took, the recognition of the continuity of cellular life, 
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as expressed in his immortal aphorism “Omnis cellula 
e cellula." Schwann’s own concept was of a kind of 
repeated spontaneous generation out of a primitive 
body fluid, which Rokitansky accepted. This belief, 
with a sure clutch, Virchow throttled, making it 
evident for all time that one cell followed another 
just as surely as a man a man and a plant a plant. 

He proceeded to rebuild pathology on his true con- 
ception of the human body as an organized cell state, 
a social system of continuous development, in which 
each microscopic unit performed its part. All fields 
of pathology were cleared by the new knowledge. 
Inflammation, tumor growth, degenerations, etc., 
were to be thought of now in their cellular relations, 
and in each of these fields Virchow himself led the way 
in bringing about the change. The physician of 
today can scarcely conceive how great a revolution 
this was. One who from his earliest student days has 
heard every phase of anatomy, embryology, neurology, 
physiology and pathology discussed in terms of cells, 
can hardly picture a state of medical knowledge in 
which these cells had no part. We are all cellular 
pathologists today, taking our post-Virchovian cellu- 
lar sense for granted. 

In the field of degenerative changes Virchow was 
a pioneer. He made the original distinction between 
"fatty infiltration" and “fatty degeneration," and 
initiated the histological study of necrosis, or death 
oftissues. He coined the term and wrote extensively 
on “amyloidosis,” hitherto described as “lardaceous 
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degeneration," giving it the new name from the fact 
that like starch (amylum) it took on a dense coloration 
with iodine. In the matter of terminology he held 
strong opinions, insisting that “too great respect 
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From the Cellularpathologie of Virchow, 1858 


(for tradition and old terms) is a fault, for it favors 
confusion." He introduced many new ones himself, 
including “parenchymatous inflammation," “throm- 
bosis," “embolus,” “osteoid tissue," "leukemia" and 
“amyloidosis. 
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There was never anything half hearted about 
Virchow's pronouncements, so that it is not surprising 
that he made mistakes and bad ones. As a matter of 
fact he lived to see revision or reversal of his views on 
inflammation, thrombophlebitis, tumors and tuber- 
culosis, while the advent of bacteriology ushered in 
a whole series of changes he could not possibly foresee. 
Although he wrote voluminously on tuberculosis he 
never madehimselfclearonthesubject. Herecognized 
at least two kinds, vigorously contesting the hard- 
gained enlightenment of the French school, viz., (1) 
A post-inflammatory state, identical with the “tuber- 
culous infiltration" described by Laénnec, and (2) 
the truly fuberculous or nodular form, of which the 
tubercle was the unit. On the other hand he drew an 
excellent histological picture of the tubercle in the 
Cellular Pathology. The final unification brought 
about in after years through recognition of the in- 
fectious cause was a hard pill to swallow, and it is not 
altogether astonishing that the old fighter could never 
quite bring himself to cordial terms with the great 
bacteriologist Robert Koch. 

The courage of his convictions led him to take a 
stand on the nature of cancer and its spread, in direct 
contradiction to what might have been expected in the 
man who discovered both the law of continuous 
development of cells and embolism. Tumors, like 
inflammation, always held his attention. One of 
his greatest works was a monumental set of volumes 
on new growths, the theory of which was germane to 
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his cellular pathology. He divided all neoplasms, or 
new growths, into two types, homologous and heterolo- 
gous, the one being represented by an increase in size 
or number of cells of the type already present, the 
other by a change in character to cells of a new type. 
As simple illustrations he pointed to the common 
uterine “fibroid,” a benign lump in the uterus made 
up of muscle similar to that of the normal organ, as 
an homologous change, and to cancer, tubercle and 
a variety of inflammations as heterologous change. 

The more nearly benign skin tumors he considered 
homologous, the malignant ones heterologous, in which 
the essential change, in his belief, was a conversion, or 
metaplasia as we say today, of the underlying con- 
nective tissue. He insisted that every cell was a 
direct descendant of a preéxisting cell, but saw no 
difficulty in the conception of cellular transformation. 
Thus in place of the blastema, Virchow in his earlier 
days set up connective tissue as the substrate for 
cancer, and an abundance of supposed confirmation 
flowed to the master's hands from contemporary 
workers. 

He had unexpected convictions on the subject of 
cancer metastasis, i.e., secondary cancer growth in 
a new part or organ. Not blind to the strong proba- 
bility that this was an embolic affair, he was much 
impressed by the fact that metastases frequently 
developed elsewhere than in the direct line of circu- 
lation. For example, secondary cancer nodules were 
commonly found in the liver and bones and not in 
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the lungs, when the blood draining from the primary 
tumor must inevitably have taken particulate matter 
straight to the latter organ. And so he stated: 
“The manner in which metastatic diffusion takes 
place seems, on the contrary, to render it prob- 
able that the transference takes place by means 
of certain fluids which possess the power of producing 
an infection disposing different parts to reproduce a 
mass of the same nature as the original. . . . Asthe 
salts of silver do not deposit themselves in the lungs 
but pass through them only to be precipitated when 
they reach the kidneys or the skin, so an ichorous 
juice may pass from a cancerous tumor through the 
lungs without producing any change in them, and yet at 
a more remote point, as for example in the bones of a 
far distant part, excite changes of a malignant nature." 

We must not forget that in these early days of the 
launching of the cellular pathology Virchow had only 
his microscope, a fairly refined instrument by that 
time, razors with which he could cut moderately thin 
sections by hand, and the simplest of stains. He had 
not the advantage of the improved microtomes of 
later days nor the extremely helpful fixing and staining 
methods that are routine with us. And so it re- 
mained for Remak, Thiersch, Waldeyer, and Billroth 
to reconstruct Virchow's tumor pathology with 
omission of his errors. 

Robert Remak (1815-1865), a colleague at the 
Charité, from the outset a clear thinking and inde- 
pendent cellular pathologist, only overshadowed by 
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Virchow, soon demonstrated by sound histological 
technique that skin cancers came from the epidermis 
and not from connective tissue. The surgeon Carl 
Thiersch (1822-1895) of Erlangen, without a micro- 
tome, but with good razors and an ammoniated 
carmine and indigo stain, prepared colored serial 
sections of tumors from different organs, with con- 
clusive proof that epithelial tumors had an epithelial 
origin (1865). Wilhelm Waldeyer (1836-1921), a 
pupil of the great histologist Henle, and one of the 
outstanding anatomists of modern times, confirmed 
this source of epithelial tumors in internal organs, 
and turning his attention to the matter of metastasis, 
showed after much observation that this occurred 
by two routes, direct extension and embolism, both 
lymph and blood vessels acting as channels (1867- 
1872). Billroth's (see p. 185) wide tumor experience 
and direct study supported these views. The escape 
of certain organs from embolic metastasis, which 
led Virchow to give up the theory of embolism, has 
never been explained with complete satisfaction. 
The usual view, first enunciated by Cohnheim (1877), 
is that the “soil” is better adapted for growth in 
some regions than in others. 

Virchow made innumerable minor contributions to 
pathology, for which we have not space. He was 
alive to every advance in biological science, although 
cautious in accepting all that he heard. In his own 
time he was reproached for refusing to accept bac- 
teriological reports as fast as they poured in, and he 
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opposed the Darwinian doctrine of evolution. These 
failings, which brought about rather bitter differences 
with his own pupil Edwin Klebs, and the evolutionist 
Ernst Haeckel (1834-1919), were after all as much 
the result of commendable caution, as the stubborn 
intolerance with which he was charged. Time and 
the withdrawal of many of the new germs and some of 
the evolutionary concepts he would not accept, have 
justified much of his prudence. 

His wide interest and indefatigable industry ex- 
tended far beyond the domain of medicine. He was 
active in the political affairs of Germany, in which as 
a member of the Reichstag he took an official part. 
His greatest scientific interest outside of medicine 
was anthropology, to which he was a most fruitful 
contributor. Into it, which must after all have been 
an avocation, he carried all the zeal and conscientious 
thoroughness that characterized his pathology. 

Physically slight he was an awe-inspiring figure to 
his students. He was a hard examiner, almost cruel 
at times, and yet what he expected was little enough, 
had his candidates but known it. It was not their 
mistakes to which he objected; he made a great many 
himself.. He did not expect too much detailed knowl- 
edge. Heonly asked evidence of independent power 
of observation, and a knowledge of nature's most 
elementary laws, ie., some real conception of the 
fundamentals of biology. It was his idea that with 
this foundation the student could build his own 
structure with all its detail. And his greatest pupils 
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fulfilled every wish. Cohnheim, Klebs, Reckling- 
hausen, Rindfleisch, Ponfick, Orth, Hoppe-Seyler, 
Salkowski, and a host of others carried his ideals to 
brilliant heights. "Through them and their pupils his 
influence still dominates pathology. 


CHAPTER X 


PATHOLOGICAL HISTOLOGY AND THE LAST THIRD OF 
THE NINETEENTH CENTURY 


As we have just seen, the recognition of the cell as 
the unit in organized existence, by Schleiden, Müller 
and Schwann, laid a foundation on which Virchow 
rebuilt the science of pathology, which up to his time 
had been concerned almost solely with specific gross 
changes in the organs of the body. Henceforth 
histological pathology and cytological or cellular 
pathology were to remain indispensable branches of 
the major science. 

The impetus given by Virchow to the theory of 
pathology spread also to its practice. Germany, 
which had lagged behind France and Austria in afford- 
ing recognition to the subject as a fundamental 
discipline in the study of biology and medicine, now 
began to establish full professorships in pathology 
throughout the country. The Würzburg and Berlin 
Institutes which Virchow had built up, were soon 
duplicated in all the leading universities of the land. 
The new chairs were at first largely filled by pupils of 
Virchow and Rokitansky, but, developing a rapid 
maturity, acquired an early independence, so that 
soon we hear of the “Heidelberg school," the “Breslau 
school," etc. 

The change was brought about with the minimum of 
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upset. In a land of state control of most public 
enterprise it was easy to transform the hospital dead 
house to the Institute of Pathology of the University. 
The prosectorship of the hospital and professorship 
in the University became one and the same position. 
The new stimulus led to greatly increased frequency of 
post-mortem examination. Before the end of the 
century as many as a thousand necropsies a year were 
being made in the smaller university towns and five 
or six thousand in Berlin. With such an abundance 
of material the range of observation in pathological 
anatomy was extended enormously. 

Other countries were slower to adopt this course. 
French pathology, which had dominated the science 
in the first third of the century, began to stagnate. 
The loss of Strasbourg in the Franco-Prussian War 
removed the first European chair of pathology from 
French control. There remained only Paris. The 
situation in France and Germany afforded an extra- 
ordinary contrast. French pathology was Paris 
pathology, while German pathology was the sum of 
contributions from a score of busy, productive 
universities. 

Moreover, while hospital wards were assigned to 
certain professors of the Paris medical faculty, the 
hospitals were not actually under university control, 
and the necropsies were for the most part performed 
by internes who had no relation to the department 
of pathology in the University, and little intention of 
continuing in the subject. The chief contributions of 
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France in the second half of the century were to be 
in nervous and experimental pathology. 

Great Britain, in spite of its important individual 
contributions to the science, was even more indifferent 
to the merits of pathology for independent develop- 
ment. For many years the only chairs for the teach- 
ing of the subject were in Edinburgh and the Uni- 
versity College of London, and strenuous efforts were 
being made to do away with the Edinburgh position 
as an unwarranted academic burden and expense. 
In most of the medical schools, like that of Guy's 
Hospital, teaching and investigation in pathology 
remained largely in the hands of practising physicians 
and surgeons, and while this emphasized in a praise- 
worthy way the necessity of close relationship in the 
teaching of pathology and medicine, the limitations 
imposed in time and equipment greatly held back 
research in new problems. 

And so the main current of progress in pathology 
which in the preceding century had coursed through 
North Italy, Paris, London and Vienna, now flowed 
in Germany. The coincident rapid development of 
histology in Germany greatly favored this trend. 
This was largely a matter of technic. Whereas gross 
anatomy progressed with the aid of the scalpel and 
a few other familiar tools, fine anatomy soon came to 
require an elaborate array of apparatus and procedures 
for its pursuit. In the first decades of the nineteenth 
century men were cutting slices of fresh tissue by 
hand and examining them unstained under the 
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microscope. At the close of the century they were 
hardening tissues in appropriate fluids, embedding 
them in rigid materials to facilitate cutting, slicing 
them with machinery into incredibly thin sections, and 
coloring them with combination stains which sharply 
contrasted the varying cellular elements. 

This development is of such importance for the 
history of pathology that a few paragraphs on the 
history of the technic of histology are in place. This 
science had its beginnings in the time of Malpighi, 
developed slowly to the time of Bichat, when the 
recognition of tissue types gave it impetus, and came 
into its full vigor with the acceptance of the cellular 
doctrine of Schleiden and Schwann. 

The microscope, even though Bichat ignored it, was 
the one essential mechanical aid. "This instrument 
was greatly improved in the third decade of the 
nineteenth century, particularly through the develop- 
ment of the modern type of compound microscope 
with achromatic objectives by Joseph Jackson Lister, 
a London wine merchant with leisure for a scientific 
avocation (and the father of Lord Lister, the surgeon). 
Later Ernst Abbé added his well known condenser, 
as well as improved oculars and objectives. Many 
other improvements had been made in the meantime, 
and microscopy, instead of being a pastime, was 
becoming indispensable in many fields, including 
anatomy. 

As the system of optical focussing became more 
sensitive, it became increasingly desirable in anatomy 
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to have thin sections of tissue for study. With the 
exception of cartilage and bone, however, tissues were 
too soft to permit fine sectioning. Freezing was one 
of the first methods suggested to remedy this defect. 
Pieter de Riemer (1760-1831) of Holland appears to 
have been the pioneer in this procedure. After him 
most of the early microscopic anatomists made some 
use of it. The anatomist and surgeon Benedict 
Stilling (1810-1879) of Cassel, used the method a 
great deal, particularly in his classic studies of 1843 
on the histology of the central nervous system. The 
usual method was to immerse a container with the 
material to be cut in a brine freezing mixture. Suc- 
ceeding improvements led to the now indispensable 
technic based on the rapid evaporation of ether or 
compressed carbonic acid gas. 

Others contented themselves with free hand sections 
cut from tissue withrazors. Knives, with two parallel 
blades, such as that introduced by the physiologist 
Gabriel Gustav Valentin (1810-1883), professor in 
Bern for forty-five years, were particularly useful. 
These were plunged or drawn rapidly through tissue 
with the blades screwed closely together, and thin 
slices secured in this way. 

It was soon evident, however, that a rigid holder 
would be a great improvement, and mechanical 
microtomes were devised. The first microtome con- 
bining the two essential features of mechanical pre- 
cision in movement of the knife and mechanical 
regulation of the object to be cut, we owe to the 
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embryologist Wilhelm His (1831-1904) of Basel, who 
did his great work on the development of the chick 
with this instrument. This was preceded, however, 
by the Ranvier and other French microtomes, which 
were simpler and remained more popular. Before 
long a number of biologists in university positions 
invented new and improved forms, the mechanical 
details of which were worked out by the university 
technicians. Oneofthe best of the early group, which 
served as a model for the most modern forms, was 
that devised by the German pathologist Richard 
Thoma, and constructed by the Heidelberg technical 
expert Jung (1881). | 

Except for frozen sections, however, the new pro- 
cedure required some sort of embedding matrix to hold 
the tissue firmly while being cut. At first the tissue 
was simply placed in a slot cut in a piece of elder 
pith. Heidenhain introduced the use of gum arabic, 
and Salomon Stricker a mixture of wax and oil. To 
that extraordinary pioneer in many fields, Edwin 
Klebs, we owe the introduction of the still invaluable 
method of embedding in paraffin, which he described 
in 1869, after some years of use in his own laboratory. 
A decade later Mathias Duval (1844-1915) intro- 
duced the use of collodion, and shortly afterward in 
Germany Merkel and Schiefferdecker advocated the 
use of a commercial variant of collodion, celloidin, 
which shares with paraffin the general usage of today. 

For the best embedding procedures hardening and 
dehydration were necessary. For the former purpose 
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alcohol had long been in use, and it remains almost 
indispensable for the latter. We are indebted to 
Adolf Hannover (1814-1894) of Copenhagen, a pupil 
of Johannes Müller, for the introduction of solutions 
of chromic acid for fixing tissues (1844). Many 
modifications of the original solution were soon in use. 
One of the most popular was the chrom-osmium- 
acetic acid solution of Walther Flemming (1843-1905), 
the distinguished histologist whose masterly mono- 
graph on the nucleus and its division (1882) established 
many of our present cellular concepts, and added 
Omnis nucleus e nucleo to Virchow’s aphorism. 
“Zenker’s fluid,” containing potassium bichromate 
and bichloride of mercury, was introduced in 1894 by 
Konrad Zenker, who made claims for its usefulness 
which have since been abundantly verified. 

Formaldehyde solutions were first advocated in 
1893 by F. Blum, a physician of Frankfurt a. M., and 
his father J. Blum, and also by F. Hermann. Within 
two years a large literature on the subject had accumu- 
lated and one of the original discoverers had occasion 
to lament that their priority was so soon forgotten. 
The substance proved of equal value in the fixation 
and preservation of gross tissues, and is the essential 
ingredient of several well known solutions for this 
purpose, including the very useful Kaiserling solution, 
which was devised in 1897 while the inventor, Carl 
Kaiserling, was with Virchow in Berlin. 

The first important staining procedure was that of 
Joseph: Gerlach (1820-1896) of Mainz, who in 1847 
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injected the vascular system of tissues with a trans- 
parent solution of ammoniated carmine and gelatin. 
Accidently discovering that alkaline carmine was 
taken up by nuclei with great avidity, he advocated 
this as a nuclear stain and used it extensively in the 
preparation of his Microscopic Studies in the Field 
of Human Morphology (1858). Virchow adopted it 
for his work also. Alum haematoxylin, the nuclear 
stain in most extensive use today, was first employed 
by F. Böhmer of Würzburg in 1865 in the study of 
tissues from a case of purulent meningitis. The 
discovery of aniline dyes greatly extended staining 
possibilities. In the development of this field few 
have played as great a part as Paul Ehrlich, who found 
that even living tissues could be stained with safety 
by some of the dyes of this group. 

Other useful procedures in tissue differentiation 
were the methods of impregnation with metal salts, 
of which none was more important than the silver 
procedure of Friedrich Daniel von Recklinghausen 
(1833-1910), one of Virchow’s most distinguished 
pupils, who was for over thirty years professor of 
pathology in Strassburg. With this man we may 
now well begin our consideration of the advance in 
pathology in the last third of the nineteenth century. 
Remembered chiefly today for one of his less impor- 
tant publications, the monograph (1881) which has 
associated his name with the condition of multiple 
neurofibromatosis, he left his mark in almost every 
field of pathology. 
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He was an able experimental pathologist as well as 
pathological anatomist. His early investigations on 
inflammation of the cornea and the motility of pus 
corpuscles and “fixed” tissue cells, in which the silver 
impregnation method and the “moist chamber," both 
his own inventions, were used, preceded and greatly 
stimulated Cohnheim, whose monumental work on 
inflammation will be considered in a later chapter. 
Recklinghausen was indeed invited to succeed Cohn- 
heim in Leipzig, on the latter's early death. 

Recklinghausen was a masterly investigator of bone 
pathology, his studies including fibrous or deforming 
osteitis, osteomalacia, rickets, and the stimulation of 
bone growth by certain carcinomas, the periostitis of 
congenital syphilis, and numerous less well known 
bone diseases, between many of which he detected a 
relationship. 

Other important studies were on thrombosis, em- 
bolism and infarction (“БаП” and “hyaline” thrombi 
and “retrograde” embolism), hemochromatosis, which 
he named, various tissue degenerations, and adeno- 
myomata of the uterus, of which he made a detailed 
embryological study. He and his pupils published 
in addition an enormous number of minor observations 
in pathological anatomy, and altogether made Strass- 
burg one of the greatest Institutes of Pathology in 
Europe. 

Other pupils of Virchow were little if any behind 
him. Georg Eduard Rindfleisch (1836-1908), pro- 
fessor in Bonn, advanced the cause of pathological 
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histology through the publication of a valuable text 
on the subject. In the introduction of the book, 
which was dedicated to Billroth, he lamented the 
difficulties besetting the author of a text book of 
pathological histology who desired to keep pace with 
current discovery. “I should have good reason 
for complaint," he feelingly writes, “were anyone 
looking over this book a few years hence to forget that 
the views laid down in it were the views of the author 
in 1870.” 

It was indeed a crowded time. Virchow’s Archiv 
was full of new discoveries. New journals were 
being founded. Space permits only brief mention 
of a few who contributed to their pages, and only 
those whose work expressed a major trend. The name 
of Edwin Klebs (1834-1913) has already been men- 
tioned. This remarkable man, whom various vicissi- 
tudes forced to travel far, who held chairs of pathology 
successively in Bern, Würzburg, Prague, Zurich and 
Chicago, in the seventies forged the first links between 
the already conventional cellular pathology and the 
new bacteriology. He made numerous special con- 
tributions of outstanding importance himself in the 
new field, which will be considered in the next chapter. 

Trained originally by Virchow in the old morpho- 
logical school, he was one of the few to take open issue 
with his master on the fundamentals of the science. 
His early understanding of the parasitic nature of those 
diseases we now call infectious, led him to assign 
chief place to etiology in the study of disease, and 
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relegate the pathological anatomy on which his 
teacher had labored so long and faithfully, to a second- 
ary place. And yet he was a pathological anatomist 
of the highest grade himself. 

An enthusiast, easily led into new and prospectively 
fruitful fields, he drove few of his studies to a clear 
cut conclusion. But the stimulus he gave was of far 
reaching effect. In bacteriology even Koch admitted 
his debt to Klebs. With Naunyn and Buchheim, 
Klebs founded and edited the Archiv für experimen- 
lelle Pathologie und Pharmakologie (1872), another 
section of the field of pathology in which he was a 
pioneer. His investigations on the infectious nature 
of endocarditis (1878), illustrate the direction of his 
studies. 

The microbic nature of endocarditis had been made 
probable in 1872 by the investigation of Hjalmar 
Heiberg (1837-1897), professor of pathology in 
Christiania, a member of a famous medical family of 
that name, who described what appeared to him to be 
the mycelia of Leptothrix in the vegetations of a 
case of ulcerative endocarditis developing in a woman 
after childbirth. A countryman, E. Winge, had 
previously (1869) recorded a similar discovery under 
the name “mycosis endocardii. Before this, atten- 
tion had several times been called to an association 
between vegetative endocarditis and pyemia. 

Another great defection in the Virchow ranks oc- 
curred when Julius Cohnheim (1839-1884) broke with 
tradition on the origin of the pus cell. Once more the 
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field of inflammation became a battle ground. As 
Cohnheim's methods of investigation were almost 
entirely experimental, however, a detailed discussion 
of this great development will be left to the chapter on 
experimental pathology. 

Cohnheim will always be remembered as one of the 
great teachers of pathology in the nineteenth century. 
Students flocked to Breslau, where he was professor 
from 1872-78, and followed him to Leipzig, when he 
accepted the chair in the latter university. His 
Vorlesungen über allgemeine Pathologie (1877) formed 
the most influential teaching compilation after Vir- 
chow's Cellular Pathology, and broad as was their 
range were based to a large extent on the author's own 
investigations. 

Aside from his studies on inflammation, embolism 
and infarction, which will be considered in a later 
chapter, Cohnheim is noted for his views on the 
origin of malignant growths. Impressed by the 
variety of congenital malformations that could be 
traced to accident or defect in the course of embryonic 
development, he conceived the idea that tumors might 
have a similar origin. He suggested that cells, with 
full capacity for orderly growth while in their normal 
relation to other cells, could become separated through 
an embryonic accident, and remain dormant in the 
isolated state, until in later years some stimulus acti- 
vated them, whereupon growth took place with all 
their old time vigor with the production of a tumor. 

This theory has had great influence upon the study 
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of malignant growth, and, while largely abandoned 
to-day in its general applications, has proved highly 
fertile in the understanding of teratomas. The well 
known theory of Hugo Ribbert (1855-1920) of Bonn 
may be considered a modification of the Cohnheim 
view. Ribbert likewise believed that tumors might 
develop from isolated cells which retained a capacity 
for individual growth, but attributed the isolation not 
to embryonic accident, but to a separation of a group 
of cells from their normal relations in adult life, as a 
result of irregular growth of other tissues. These 
cells, he suggested, normal in their accustomed rela- 
tions, might grow abnormally in the new environment. 
The tendency of certain types of malignant growth 
to occur late in life was explained by Ribbert, as 
previously by Thiersch and Waldeyer, on the basis of 
a disturbed balance of tissue equilibrium permitting 
one tissue to overgrow another. These theories, 
stimulating as they have proved to investigation, have 
ultimately proved inadequate to cover all the facts. 
Cohnheim's most distinguished pupil was Carl 
Weigert (1845-1904), who opened the way for an 
understanding of the major facts of tissue degeneration 
and necrosis. He was born in the small town of 
Miinsterberg, Silesia. Before his association with 
Cohnheim he came under the stimulating influence of 
Virchow, Heidenhain, Lebert and Waldeyer. After 
a short service as army surgeon in the Franco-Prussian 
War he entered the Breslau medical clinic. Here he 
took advantage of an opportunity to make an inten- 
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sive microscopic study of the skin eruption of small- 
pox. This investigation laid the ground for his great 
work on coagulation necrosis and brought him to the 
attention of Cohnheim, who took him as assistant. 
Thereafter he remained with the great experimental 
pathologist, following him to Leipsig as extraordi- 
narius, supplementing the brilliant experiments of 
his chief with equally able achievement in the field of 
morphology. He suffered keen disappointment in 
not being invited to succeed Cohnheim at Leipsig, at 
the latter's death in 1884. Apparently as a Jew he 
was not acceptable; his qualifications for the position 
were beyond question and openly admitted. He 
moved to Frankfurt a. M., where he remained nearly 
twenty years in active research. He died suddenly in 
the midst of his labors, at the age of fifty-nine, of 
coronary thrombosis. 

The small-pox epidemic of 1871-2, occurring while 
he was an assistant in medicine in Breslau, started 
his career in two important fields. An early student 
of the part played by bacteria in contagious disease 
and at the same time an expert in the technic of 
histology, he was led to employ the staining methods 
of the latter in the search for bacteria. He used the 
nuclear dye carmine, and the first successful staining 
of bacteria in tissues rewarded his efforts. Although 
the germs discovered proved to have only a secondary 
relation to small-pox, the event was outstanding as a 
landmark in bacteriology, as it facilitated further 
research enormously. 
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In the course of the same small-pox study he was 
impressed by the highly destructive but sharply 
circumscribed effect of the unknown small-pox virus 
upon the affected skin. Later studies on diphtheria 
supported his early views. For his excellent picture 
of the state of the tissue in these lesions, and the 
process concerned in their development, Cohnheim 
coined the term “coagulation necrosis.” Mature 
investigation led Weigert to consider the anemic 
infarct as the prototype of coagulation necrosis, 
“which could not occur unless the tissue itself pos- 
sessed a coagulable substance, and died in such a way 
that it could still be permeated by a coagulable plas- 
matic fluid, without any fermentative change or 
suppurative process intervening to prevent the proc- 
ess.” Embolism and infarction occupied much of 
his attention; he was the first to describe accurately 
infarction of the heart (1880). 

His studies on degeneration of tissues carried him 
to the problems of repair, particularly in connection 
with chronic nephritis, cirrhosis of the liver and 
fibrosis of the myocardium. He concluded that 
whenever epithelium or analogous tissue was de- 
stroyed, an overgrowth of interstitial connective 
tissue took place, provided suppuration did not occur 
and the interstitial tissue itself was not totally de- 
stroyed. This belief in growth as a sequel of loss of 
other tissue was opposed to the view of Virchow, who 
taught that cell growth took place only as a result of 
a direct stimulus. Weigert’s emphasis on the pri- 
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mary excess in new production of tissue in repair 
formed the basis of the celebrated side-chain theory 
of immunity developed later by Weigert's cousin 
Paul Ehrlich. 

Weigert was a masterly technician. His develop- 
ment of the method of serial sections of tissue, and 
elaboration of special stains, were as fruitful for 
general histology and neurology as pathology. Of his 
many other investigations probably the outstanding 
was his work on miliary tuberculosis (1877-1886), 
in which he called attention to tubercles within the 
walls of veins as the source of dissemination of the 
virus of the disease. | 

Of the same period was Ernst Ziegler (1849-1905), 
Swiss-born, a student of Klebs and Rindfleisch, who 
spent the best part of his life as professor of pathology 
in Freiburg, and who influenced the science pro- 
foundly through his accomplishments in its organiza- 
tion, as well as by specific contributions. A large 
share of the present generation of pathologists all 
over the world were brought up on Ziegler’s great 
Text of General Pathology and Pathological Anatomy, 
first published in 1881, which has appeared in many 
editions and translations and is still one of the leading 
works on the subject. He founded and edited two 
journals, which have been second in influence only 
to Virchow's Archiv, the Beitrüge zur pathologischen 
Anatomie und allgemeinen Pathologie (1886, “Ziegler's 
Beitráge") and the Centralblatt für allgemeine Path- 
ologie und pathologische Anatomie (1890). As an 
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investigator he was concerned chiefly with the causes 
of disease, and with inflammation, inflammatory new 
growth and repair, in other words the protective 
forces of the body. 

Of the rest who took part in the great development 
of German pathology only a few can be mentioned 
in this brief account. Friedrich Albert Zenker (1825- 
1898), professor in Dresden (1855-1862) and Erlangen 
(1862-1895), is remembered chiefly for his monograph 
on waxy degeneration of certain voluntary muscles in 
typhoid fever. He made important contributions 
also on trichinosis, dust inhalation, and fat embolism, 
which he was one of the first to describe (1862). 
Ernst Neumann (1834-1918) of Königsberg, in the 
course of his long and active life made many important 
observations on the subject of regeneration of tissues 
afterinjury. His important pioneer investigations on 
the bone-marrow greatly improved the understanding 
of the leukemias. Julius Arnold (1835-1915) made 
Heidelberg one of the outstanding schools of pathology 
in Germany. His own studies on nuclear and cell 
division, on the fine anatomy of the miliary tubercle 
(1880-2), and on the effects caused by inhalation of 
dust and metal particles (1885-90), were particularly 
important. 

Another distinguished, long-lived pathologist was 
Carl Joseph Eberth (1835-1926) of Zurich, whose 
experiments on thrombosis (1885-6), partly carried 
out with his pupil Schimmelbusch, brought out the 
importance of stagnation of the blood flow and the 
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rôle played by the blood platelets in coagulation, 
confirming previous statements on the platelets by 
Giulio Bizzozero of Turin (1882) and the Paris 
clinician and hematologist Georges Hayem (1882). 
Eberth is perhaps still better known as the discoverer 
of the typhoid bacillus (1880). Emil Ponfick (1844- 
1913), a student of Recklinghausen and Virchow, is 
especially notable for establishing the pathological 
nature of human actinomycosis (1880), the parasite of 
which had been well studied previously, particularly 
by Otto Bollinger (1876) and Oscar Israel (1878). 
The disease had once been thought a malignant 
tumor. Richard Thoma (1847- ), a life-long stu- 
dent of diseases of arteries, furnished pathology with 
one of its most nearly satisfying explanations of 
arterio-sclerosis, based on the analogy of the physio- 
logical post-natal sclerosis of the vessels to the pla- 
centa. The conception of thickening of the arterial 
intima as a compensation for weakening of the media 
forms the essence of his theory. Thoma is known 
also for his technical improvements in the apparatus 
for blood counting and section cutting. Johannes 
Orth (1847-1923) succeeded Virchow in 1902 in the 
chair of pathology in Berlin, and editorship of Vir- 
chow's Archiv. 

In the meantime, except in one feld, French 
pathological anatomy had stagnated. This domain 
was neuro-pathology and its leader was Jean-Martin 
Charcot (1825-93), who conducted at the Salpétriére 
in Paris the greatest of the modern neurological 
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clinics. Trained in the old Paris school of patho- 
logical anatomy and for a time himself incumbent of 
the chair in this subject, he carried the pathological 
point of view into neurology, going far in the expla- 
nation of many puzzling clinical pictures in this 
difficult feld. One of his most notable achievements 
was the anatomical elucidation of the symptoms 
dependent on multiple sclerosis, the first anatomical 
descriptions of which he credited to Cruveilhier and 
Carswell. He made accurate histological studies of 
the spinal cord in locomotor ataxia, giving credit 
for the original description to Hutin (1827), and 
frankly claiming the whole subject as a “French 
conquest," and “part of the great anatomo-patho- 
logical epoch inaugurated by Laënnec.” Charcot 
himself described the lesion and explained the symp- 
tom complex of amyotrophic lateral sclerosis. The 
joint affections occurring in certain diseases of the 
central nervous system are still known as ‘‘Charcot 
joints." 

Charcot and Victor Cornil first demonstrated the 
atrophy of the anterior horns of the spinal cord in 
infantile paralysis, a discovery which Duchenne 
(1806-75) had predicted. Vulpian and Prévost 
pointed out the lesion in the motor nerve cells shortly 
afterward (1866). A masterly and comprehensive 
study of diseases of the spinal cord was made by 
Vulpian’s pupil, Jules Dejerine (1849-1917), a Swiss- 
born Frenchman who developed an early interest in 
neuro-pathology and ultimately succeeded to the 
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chair first occupied by Charcot in the Salpétriére. He 
is especially notable for his localization of brain lesions 
in the various types of aphasia. His achievements 
were the outcome of the most painstaking histological 
examination of the degenerated regions. The results 
of Dejerine and others of the Charcot school served 
to correct false inferences in cerebral localization 
that had been accumulating since the time of Willis 
from unwarranted application of results in laboratory 
animals to man. 

Charcot's ablest pupil was Pierre Marie, who de- 
scribed acromegaly in 1885 and called attention to 
the relation of the hypophysis to this disease in 1886, 
basing his conclusion as much on the post-mortem 
discoveries of others as on his own. As a matter of 
fact an association between gigantism and pituitary 
enlargement had been repeatedly noted. Among 
those reporting the coincidence was the pathologist 
Edwin Klebs, who published in 1884, in collaboration 
with the clinician Fritsche, a full account of a case 
in which gigantic stature, with especially marked 
enlargement of the skull, and increase in size of the 
hypophysis, were conspicuous features. A large per- 
sisting thymus in the same patient, however, left the 
authors confused, and thus it remained for Marie to es- 
tablish the etiological association with the hypophysis. 

Marie's name is still given to that condition known 
as hypertrophic osteo-arthropathy, following his 
original description in 1890. As a faithful disciple of 
Charcot, he pursued his teacher's trend in the pathol- 
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ogy of the central nervous system. It is significant 
that Marie achieved eminence in both neuropa- 
thology and the study of physiological abnormalities 
of the ductless glands. Both fields were largely under 
French domination. The two leaders in the latter 
science, both likewise distinguished in the former, 
were Claude Bernard and Charles-Édouard Brown- 
Séquard. As their work was largely experimental, 
its consideration will be left to a later chapter. 

The leading French histologist of the period, 
Charles-Philippe Robin (1821-1885), through his 
investigations of the fine anatomy of the central 
nervous system played an important part in the 
great French neurological development. He was also 
the founder, with Charcot, of the important Journal 
de l’anatomie et de la physiologie normales ei path- 
ologiques de l'homme et des animaux (1864). 

The state of English pathology has already been 
indicated. The teaching and development of the 
subject were in the hands of able but busy practising 
physicians and surgeons. Clinicians in both fields 
made a number of contributions of major importance, 
however. The work of Sir William Gull (1816-90), 
who was associated with Guy's Hospital all his 
professional life, rivaled that of the leaders in the 
French school in neuropathology. His was among 
the first good descriptions of the spinal lesion of 
locomotor ataxia, or tabes dorsalis, and he left an 
excellent account of aneurysms of the cerebral ar- 
teries. His greatest work, however, was probably 
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his study, in conjunction with Henry G. Sutton, of 
"arterio-capillary fibrosis" in chronic nephritis, which 
appeared in 1872. This is the first clear description 
of arteriolo-sclerotic atrophy of the kidney, and 
while Gull and his associate did not make the dis- 
tinction between chronic nephritis and the arteriolo- 
sclerotic kidney that is made today, they emphasized 
quite correctly the association of the atrophied kidney 
with generalized thickening of the arterioles, which 
they introduced as a special variety of the well known 
arterio-sclerosis. 

At the rival hospital and school of St. Bartholo- 
mew the surgeon Sir James Paget (1814-99) greatly 
stimulated surgical pathology. His Lectures on 
Tumors appeared in 1851 and his great Surgical 
Pathology in 1863. An infected dissection wound 
which incapacitated him for three months in 1871, 
inspired him to write a lecture and monograph on 
Dissection Poisons. Two diseases are named after 
Paget, in recognition of his original descriptions, 
eczema of the nipple with cancer (1874) and osteitis 
deformans (1877-82). 

Two other surgeons deserve mention for their 
stimulus to surgical pathology, Sir Benjamin Brodie 
(1783-1862), who made important observations on 
diseases of the bones and joints, and Sir Jonathan 
Hutchinson (1828-1913), who is especially to be re- 
membered for his work on the stigmata of congenital 
syphilis (the chronic inflammation of the cornea, the 
notched incisor teeth and disease of the internal ear, 
commonly grouped as “Hutchinson's triad"). 
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In America pathology was just getting under way. 
Much of the early development of medical science 
in this country centered about the University of 
Pennsylvania, where under the provostship of Wil- 
liam Pepper (1843-1898) many precedents in Ameri- 
can medical education were established. Pepper 
edited the first large American System of Medicine 
(1886). He is notable in pathology for the first 
description of the changes in the bone-marrow in 
pernicious anemia (1875). This disease had been 
vaguely recognized since Addison’s description in 
1855. Biermer of Zurich redescribed it in 1872. 
Cohnheim in studying the tissues from a case of 
Biermer's in 1876 noted the bone-marrow changes, 
unaware of Pepper's prior description. Pepper, much 
impressed by the work of Neumann, Waldeyer and 
Ponfick on the leukemias and Cohnheim's separation 
of the condition of pseudoleukemia (1865), concluded 
in his able article on pernicious anemia that “an 
affection of the chief blood making tissues, spleen, 
lymphatic glands and marrow of the bones" was at 
the basis of all of them. 

The first important American textbook of pathology 
after that of Samuel Gross emanated from the hands 
of Francis Delafield (1841-1915), Professor of the 
Practice of Medicine in the College of Physicians 
and Surgeons of Columbia University in New York, 
and T. Mitchell Prudden (1849-1924), Professor of 
Pathology in the same institution. It has passed 
through many editions since its first appearance in 
1885. 
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Still more influential in American pathology have 
been Sir William Osler (1849-1919) and William 
Henry Welch (1850-). The first, Canadian born and 
educated, brought the best English scholarly tradition 
to American medicine and an extraordinary teaching 
ability. At McGill, Pennsylvania and Johns Hop- 
kins Universities he was the outstanding teacher of 
internal medicine in the new world. He was keenly 
appreciative of the fundamental importance of an 
understanding of pathology for progress in medicine, 
and made many minor contributions in the subject 
himself. William Welch has long been held and 
revered as the dean of American pathology. His 
chief accomplishments have been in the experimental 
pathology which will be treated in a later chapter. 

We shall now consider a spectacular development 
which strongly bent the course of pathological re- 
search, the rise of bacteriology, which took place 
coincidently with the events described in this chapter. 


CHAPTER XI 


Tue RISE OF BACTERIOLOGY AND IMMUNOLOGY 


The last quarter of the nineteenth century proved 
extraordinarily rich for the development of pathology, 
not only through the extension of pathological his- 
tology and the closer approach of physiology and 
pathology through experiment, but particularly 
through remarkable discoveries on the cause of 
disease. ‘The new science of bacteriology solved some 
of the major problems which had puzzled medicine 
for twenty centuries. 

The idea of contagion was no new one. Definite 
notions had existed on it since ancient times. The 
contagious element of the plague and syphilis was 
too evident to be missed. Medical beliefs on the 
former had found far-reaching expression in the lay 
writings of Boccaccio (1358) and Defoe (1722). 
Fracastoro’s great book on contagion and his special 
studies on syphilis, with the hundreds of later writings 
on this subject, defined the element of contagion in 
its spread clearly. Leprosy, a terrific scourge from 
the twelfth to the fourteenth centuries, was considered 
transferable and the effectiveness of quarantine 
measures bore out the belief. Contagion was indeed 
credited to a living virus, and speculation on this 
contagium animatum was extended to investigation, 
Athanasius Kircher and Antonj van Leeuwenhoek 
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(see Chapter IV) in their search with feeble micro- 
scopes actually discovering sub-visible living things. 

The early years of the eighteenth century were 
particularly notable for expressions on the specificity 
of contagious diseases and suggestions as to the mode 
of their transmission. A pioneer in the doctrine of 
specific contagion and immunity, the English country 
physician Thomas Fuller (1654-1734), laid down his 
views in the following striking way: “The Pestilence 
can never breed the Small-Pox, nor the Small-Pox the 
Measles, nor they the Crystals or Chicken-Pox, any 
more than a Hen can breed a Duck, a Wolf a Sheep, 
or a Thistle Figs; and consequently one Sort cannot 
be a Preservative against any other Sort." 

The concept of immunity is likewise old. The 
ancients recognized that one seizure with certain 
diseases afforded protection against subsequent at- 
tacks. Centuries ago the Chinese put this knowledge 
into practice by deliberately passing small-pox from 
person to person by inoculation of the pustular 
material, the disease so produced proving mild but 
immunizing against later natural contagion. This 
procedure of *'variolation" was in later times widely 
practiced throughout the civilized world. 

The real foundations of immunology came with the 
introduction of vaccination by Edward Jenner (1749- 
1823), an English physician and one of John Hunter's 
most distinguished pupils, who developed a far safer, 
but equally effective method of immunization against 
small-pox. The statement of a dairy maid, “I cannot 


234 A HISTORY OF PATHOLOGY 


take the small-pox because I have had the cow-pox,” 
expressing the current rural English view, impelled 
him to make a direct test of its correctness. In 
May 1796 he transferred matter from a cow-pox lesion 
on the arm of a milk maid to a healthy boy, and in 
July followed it up with genuine small-pox virus. 
The boy failed to develop the latter disease. 

This preliminary success in causing a harmless 
lesion to protect against the similar, but vastly more 
serious small-pox justified repetition on a grand scale. 
His first twenty-three cases were published in 1798, 
the method being designated “vaccination” in refer- 
ence to the source (vacca, cow) of the injected material. 
Immediate recognition of the method's worth led to 
wholesale vaccination in Europe and America, and 
within a short space of time small-pox, once an almost 
universal disease, became a rarity in all civilized 
communities. No other prophylactic measure in 
medicine has ever been attended by the same degree 
of success, if we except the insistence of Holmes and 
Semmelweis (p. 184) on simple cleanliness in child 
birth. 

Jenner's triumph no less than the success of quaran- 
tine in leprosy and plague, was the result of empirical 
observation and deduction. Further scientific prog- 
ress in the control of contagion demanded instruments 
and methods not available in Jenner's time. Only 
with improvement of the microscope was such prog- 
ress possible, and without the chemical assistance of 
synthetic stains even the microscope was a feeble tool. 
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The finding of microbes merely kept pace with the 
development of these facilities, the larger microscopic 
parasites being discovered first and the smaller bac- 
teria only much later. Shortly after the notable 
development of achromatic lenses between 1810 and 
1830, the larger parasites began to be discovered. In 
1839 the Berlin clinician Johann Lucas Schónlein 
(1793-1864) found the cause of favus. In 1842 his 
assistant Remak reproduced the disease in himself 
with Schönlein’s organism. Other skin parasites 
were detected shortly afterwards, and the fungi now 
connected with aspergillosis and actinomycosis were 
discovered about the same time. In the meantime 
the Italian physician Agostino Bassi (1773-1856) had 
clearly shown the causal relation of certain micro- 
organisms to the muscardine disease of silkworms 
(1837), and prophesied the discovery of microbes of 
animal or vegetable origin as causal agents of small- 
pox, plague, syphilis and other human diseases. 

The importance of Bassi's work was immediately 
recognized in Germany by Henle, and grasped in 
many other quarterslikewise. In fact suggestions on 
microbic contagion in disease began to pour in so fast 
that Henle, although predicting that microbiology 
was to throw etiological light into many of the ob- 
scurities of pathology, felt impelled to draw certain 
limitations on the gathering mass of speculation. In 
his famous essay On Miasms and Contagion (1840) he 
laid down postulates on the etiological relation of 
microbes to disease, which were later extended by 
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Koch as the fundamental principles of bacteriology. 
Henle insisted in a general way on (1) demonstration 
of constancy in the association of a given disease 
and its supposed parasitic cause, as well as its absence 
in other diseases, (2) isolation and separation from 
other microbes, and finally (3) proof of the power of 
the isolated germ to produce disease, and did much 
to curb the reckless exploitation of newly discovered 
germs already under way. 

It was not long afterward that most of these de- 
mands were satisfied for one disease by Casimir 
Davaine, who, after discovering and recording the 
presence of peculiar minute rods in the blood of a 
sheep dead of anthrax somewhat indifferently in 1850, 
returned to the subject with great vigor in 1863 after 
Pasteur's views on microbic fermentation had been 
published. Davaine soon showed that the disease 
was transferable from a sick animal to a well by 
inoculation of the former's blood, even diluted a million 
times, while not transmissible with blood from another 
well animal containing none of the rodlets he had 
described. The anthrax microórganism, one of the 
largest of bacteria, was to prove useful several times 
in giving bacteriology its start, both Pasteur and 
Koch publishing important works on it. 

From these two men the study of infection derived 
its greatest impetus, and it is a noteworthy fact that 
the first of them to enter the field was neither a 
physician nor a skilled biologist, but a man with the 
best of training in a quite different science, chemistry. 
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Louis Pasteur (1822-95), born in the small town of 
Dôle in the department of Jura, took up the latter 
study in his preparatory training and made it his 
major interest in the École normale in Paris, from 
which he graduated in 1847. 

The year after his graduation, while serving as 
professor of physics in Dijon, he made the discovery 
that formed the starting point for all his later brilliant 
studies in bacteriology, viz., that by means of fermen- 
tation he could separate the two varieties of tartaric 
acid distinguished by their capacity to rotate the 
plane of polarized light in opposite directions. He 
had himself already separated these types on a 
crystallographic basis. One form, he found, was 
destroyed by fermentation, the other not. This dis- 
covery opened the way for a more exact under- 
standing of the essential nature of ferment action. 

From this he developed an intense interest in the 
subject of fermentation in general, out of which grew 
his system of controlling undesired fermentation in 
beer and wine, which proved of tremendous industrial 
importance for France. Our term “pasteurization” 
dates from these studies. His studies on the microbic 
cause of the pébrine, a new silkworm disease in the 
south of France, and advocation of suitable quaran- 
tine measures in the shipping and use of seed, had 
already proved of equal value to his country. 

At the same time he was conducting masterly 
investigations on spontaneous generation. This was 
an old subject of scientific quarrel. In 1668 the 
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Italian physician and naturalist Francesco Redi 
(1626-1694) had for a time silenced believers in the 
spontaneous origin of grubs and maggots in decaying 
meat by showing that flies brought the eggs for their 
development. New evidence, however, was con- 
stantly being presented for spontaneous birth of 
animalcules in putrefying matter. Another Italian, 
an able physiologist, the Abbé Spallanzani (1729- 
1799), overthrew the rising doctrine of a primitive 
vegetative force giving rise to living forms. Even 
the philosopher Voltaire took a hand in the struggle, 
with sarcastic flings at the spontaneous generation- 
ists. But the belief would not down. Theodor 
Schwann, the founder of the teaching of animal cells, 
opposed the theory by showing, like Spallanzani, that 
proper heating of organic matter prevented its 
putrefaction (1836). 

Nevertheless in 1860 the problem was as much alive 
as ever. As Pasteur became more deeply engaged in 
the study of fermentation, the question grew more and 
more insistent, until it became obvious that it must be 
settled before his results on specificity in type of 
fermentation could have any significance. In a 
remarkable piece of work in the early sixties he over- 
came all opposition and truly cleared the ground for 
a science of bacteriology. The methods evolved for 
maintaining the sterility of fluids in his experiments 
were to prove as important for the technic of the 
science as the results were for its theory. 

All these studies inevitably led Pasteur into the 
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study of infectious disease. He extended his views 
on fermentation to the subject of putrefaction and 
attracted the attention of the British surgeon, Joseph 
Lister (1827-1912). As late as 1870 copious sup- 
puration of wounds, if not actually promoted with 
filth as in former days, was still considered a desirable 
event. Lister soon showed that measures to prevent 
the development of microbes in wounds and surgical 
procedures in general, prevented suppuration and 
likewise permitted healing by first intention with a 
minimum of scarring and distress and danger to the 
life of the patient. From this start came our modern 
aseptic surgery. 

Specificity in microbic cause of disease was the 
logical extension of Pasteur's ideas on specificity in 
type of fermentation. Exposure to one kind of 
disease, he said, is not followed by the outbreak of 
a different kind of disease, any more than sowing of 
beer with the germs he had found responsible for a 
given type of beer “disease” was followed by some 
other disease. No one man could carry his ideas far 
without help in such a huge field, but Pasteur had 
the aid of a brilliant series of associates, and with 
their aid bacteria in septic processes were soon found. 

Of greater importance, however, than the mere 
discovery and isolation of bacteria was his specific 
immunization in anthrax and chicken cholera, by 
inoculating cattle and fowl respectively with heated, 
dried or otherwise “attenuated” microörganisms of 
the disease. His greatest success was in rabies, for 
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which he determined the seat of the infection and 
therefore source of immunizing material, without 
being able, however, to detect the offending germ. 
The various Pasteur Institutes scattered over the 
world, together with the brilliant line of personal 
pupils in charge of many of them, are the greatest 
monument to Pasteur's memory. 

Thus, through the life work of the Frenchman 
Pasteur, came much of the early theory of bacteriology 
and immunology. The practice developed even more 
extensively in the hands of the great German Robert 
Koch (1843-1910), a native of Hannover and a grad- 
uate of Góttingen in 1866, where, as we have seen, 
Jacob Henle was professor of anatomy. Henle’s 
advanced views on bacteriology, summarized a few 
pages back, must have profoundly influenced Koch. 
After his graduation Koch entered upon the practice of 
medicine, but maintained his special interest in 
microbes and their effects. His first studies were 
on the life history and infecting power of the germ of 
anthrax. In a magnificent piece of work he isolated 
the tiny rod that Davaine and others had seen, and 
after many successive generations in artificial culture 
outside the animal body was still able to reproduce 
the disease by injecting the culture into animals. 
Before publishing his results he submitted them to 
a man already distinguished for his studies on the 
bacteria of plants, the influential director of the 
Botanical Institute of Breslau, Ferdinand Cohn 
(1829-98), who promptly invited Koch to demon- 
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strate his work. 'The demonstration before the 
the brilliant Breslau group marked an epoch in 
bacteriology. It made a profound impression on 
Cohnheim and Weigert, whose work was to fit in with 
Koch's in later years in extraordinary fashion. 

Koch's service in the understanding of the bac- 
teriology of disease was threefold. He developed 
methods for discovering bacteria and isolating them 
in pure culture free from all other forms; he defined 
the conditions for recognizing a particular germ as the 
cause of a particular disease; and finally, he made a 
series of brilliant discoveries of specific disease-pro- 
ducing bacteria himself. 

In the first of these he used methods put forth by 
Carl Weigert (1845-1904), who was the first to stain 
bacteria in tissues. In 1871 in his studies on small- 
pox Weigert, as we have seen, had stained the bacteria 
now known to be simply secondary invaders in the 
pustules of the disease, with the animal dye carmine, 
obtained from cochineal. In 1875 when aniline dye 
chemistry had made enormous progress in Germany 
Weigert, in studying ulceration around the umbilical 
cord in a new born child, found little granular masses 
in the pus, which proved to be bacteria, and stained 
beautifully with the new aniline dye, methyl violet. 
Koch found that nearly all bacteria could be fixed to 
a glass slide by heat and readily stained with these 
new dyes. 

Still more fruitful were Koch's methods for isolating 
pure strains of bacteria. These were described in 1881 


242 À HISTORY OF PATHOLOGY 


after a monumental work on Wound Infection had 
established his place as the coming bacteriologist of 
Germany, and Cohnheim and others, in recognition 
of the event, had secured his appointment in the 
Imperial Health Department in Berlin. Koch had 
previously used liquid meat infusions in his cultiva- 
tion of microórganisms, but it was difficult to separate 
different kinds from one another when all grew equally 
well in this nutritive medium. A clever method 
solved this problem. He supplemented the meat 
extract with gelatine in the warm, added his mixture 
of bacteria, mixed them thoroughly in the liquid mass, 
and then allowed the latter to cool and turn solid. 
In the course of the next day or two the different and 
now widely separated bacteria developed into individ- 
ual colonies, each a pure strain capable of being 
removed in part from the “gelatine plate" and grown 
indefinitely in new media without further admixture 
with other microórganisms. 

Koch's work on wound infection had established 
the sharp specificity of bacteria found in septic and 
purulent processes, and his later work fortified this 
by demonstrating their capacity to breed true in all 
subsequent generations. In the year following his 
development of special isolation methods, he made 
his greatest single discovery, the cause of tuberculosis. 
As we have seen in preceding chapters, the varying 
manifestations of this disease had been a stumbling 
block to physicians since the earliest times. Laënnec 
had finally reduced consumption to the rank of a 
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single disease, and had gone on record against the 
prevalent view that it might be the sequel of a variety 
of inflammations. Virchow, the commanding figure 
of a later day, reversed this view, distinguishing two 
broad types of tuberculosis and tracing one of them 
to previous inflammation. Another Frenchman, 
Jean-Antoine Villemin (1827-92), however, soon 
brought forth the startling proof that tuberculosis 
could be transmitted from man to animals, and from 
animal to animal indefinitely, by simply injecting 
some of the material from the lesions into the normal 
animal. This proof, overwhelming as it was, failed 
of acceptance until Virchow's own pupil Julius 
Cohnheim (1839-84) placed the matter beyond doubt 
by inoculating tuberculous material into the anterior 
chamber of a rabbit's eye, where the development of 
the lesion could be watched from day to day. 

Koch completed the story by discovering the incit- 
ing microórganism, which had escaped his predeces- 
sors in the field, through a combination of patience 
and ingenious technic. In publishing his results he 
laid down the laws since considered fundamental to 
the science, viz., that before recognition as the cause 
of a disease a germ (1) must be found constantly 
associated with that disease, (2) must be isolated from 
a lesion of that disease apart from other germs, (3) 
must reproduce the disease in a suitable animal on 
inoculation in pure culture, and finally (4) be found 
again in the lesions of this artificially produced disease. 

Every year now was bringing a fresh triumph. In 
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1883, in the Orient as the head of the German Cholera 
Commission, he discovered the cholera vibrio, thereby 
providing a ready and successful means of quarantine 
control of this disease. Less important but still 
notable discoveries continued to fill the remaining 
years of his life. He came to occupy about the same 
position in bacteriology as Virchow in pathology, both 
men being recipients of the highest state recognition 
in their own country and international fame in their 
respective branches of science. Koch's pupils con- 
tinued his brilliant achievements just as Virchow's 
carried on the cellular pathology. 

It was another man, and something of a rival of 
both, however, who did the most in the early days of 
bacteriology to align the new science with pathology. 
This was Edwin Klebs (1834-1913), to whose versa- 
tility in pathology attention has already been drawn. 
Few of the important diseases now recognized as 
infectious escaped his early attention. He stands 
with Koch and Billroth as one of the first to investi- 
gatetherelation of bacteriato woundsepsis. Scarcely 
behind Pasteur and Chamberland, he was one of 
the first to sterilize fluids by filtration. He preceded 
Koch in attempting the use of solid cultures for 
bacteria. He seems to have had a peculiar genius 
for opening the way in every department and leaving 
the field for someone else to win the major credit. 
He was an early and almost successful investigator 
of the bacterial cause of typhoid fever and tubercu- 
losis, but it is only in connection with diphtheria, 


RISE OF BACTERIOLOGY AND IMMUNOLOGY 245 


the causal agent of which is often called the “Klebs- 
Lóffler bacillus," that his investigations were pushed 
to a clear-cut conclusion. He was a pioneer in the 
experimental transmission of infectious disease by 
feeding. He left many errors on record, but his 
tremendous industry and experimental fertility proved 
an enormous stimulus to others in the field, 

The next to the last decade of the nineteenth 
century brought in the discoveries of most of the 
specific bacteria of infectious disease. The tools 
and the methods were at last at hand. Activity was 
feverish. The germs of all diseases were going to be 
found, and the find was to be followed by the cure. 
Disease, barring a few unavoidable degenerations to 
which the flesh inevitably seemed heir, was to be 
wiped out. 'The millenium seemed at hand. 

'The pupils and assistants of Koch played a great 
part in the work. Friedrich Lóffler (1852-1915), 
one of them, shared with Klebs the discovery of the 
diphtheria bacillus, and added the bacillus of glanders 
to the growing list. Another chapter was furnished 
in the long history of typhoid fever when Carl Joseph 
Eberth (1835-1926) described the typhoid bacillus in 
1880 and Georg Gafiky (1850-1918), another of 
Koch's associates, isolated it in pure culture in 1884. 

The peculiar microscopic rod in leprous lesions, seen 
and described by the Norwegian Armauer Hansen 
(1841-1912) in 1871, was classed in the group of 
bacteria by the Berlin bacteriologist and specialist in 
venereal diseases Albert Neisser (1855-1916), in 1879, 
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the same year that Neisser discovered the gonococcus 
in gonorrhoeal pus. The pneumococcus, now known 
to exist in several types, was seen early and often. 
Pasteur, George Miller Sternberg (1838-1915), Sur- 
geon-General of the United States Army, and Albert 
Fränkel (1848-1916) in Germany, share the credit 
for its earliest descriptions. Klebs, as usual, had 
apparently seen it before any of them, while Anton 
Weichselbaum (1845-1920) left one of the best 
descriptions. Weichselbaum, fourth incumbent in 
the professorship of pathological anatomy in the 
Rokitansky line in Vienna, is chiefly remembered in 
bacteriology for his discovery of the meningococcus 
of acute cerebrospinal fever in 1887. 

The bacillus responsible for tetanus was discovered 
by Arthur Nicolaier in Góttingen in 1884, shortly 
after the Italians Carlo and Rattone had proved the 
infective character of the disease, and first grown in 
pure culture in 1885 by the able, German-trained 
Japanese bacteriologist Shibamiro Kitasato. Kita- 
sato and Alexandre Yersin simultaneously and in- 
dependently discovered the cause of bubonic plague 
in the course of the great epidemic which began in 
Hong Kong in 1894, thus bringing to earth the long 
sought cause of another of the oldest and best known 
diseases of mankind. Another Japanese, K. Shiga, 
in searching stools for the amoebae shortly before 
established as the cause of tropical dysentery by Koch 
and Kartulis in Egypt and Osler and his associates 
in America, failed to find them, but isolated from the 
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Japanese type of dysentery the bacillus which has 
since gone by his name. In 1900 Simon Flexner 
isolated a different species of dysentery bacillus. 
Many shared in the early descriptions of the staphylo- 
coccus and streptococcus, the commonest invaders in 
the wound infections. 

Most amazingly it was left to the twentieth century 
to discover the cause of syphilis, which had been one 
of the mainstays of the theories of a contagium anima- 
ium since Fracastoro's early publications. Cause 
after cause bobbed up in the hands of eager young 
bacteriologists, only to be discarded a month later. 
In 1905 the dermatologist Lassar collected one hun- 
dred and twenty-five causes reported in the preceding 
twenty-five years, but in the same year the protozo- 
ologist Fritz Schaudinn (1871-1906) and Erich 
. Hoffman, with better technic than their predecessors, 
discovered the true cause, the spirochaeta pallida. 

In the mean time the sciences of immunology and 
protective immunization had made tremendous strides. 
Their progress brought in first another recrudescence 
of humoral pathology, next a conflicting solidist 
pathology, and finally a clear, and perhaps lasting 
reconciliation of the two. The new humoral path- 
ology developed in the recognition of specific bacterial 
toxins and antitoxins. Two of Pasteur's pupils, 
Émile Roux and Alexandre Yersin, in 1888 had dis- 
covered poisonous properties in nutritive broth that 
had served for the cultivation of diphtheria bacilli. 
Almost at the same time Kitasato showed that cul- 
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tures of the tetanus bacillus, which he had himself 
isolated, were still highly toxic for animals after all 
the bacilli had been removed by filtration. In this 
case too a specific poison had appeared in the medium 
of growth. Two years later in Koch's Institute Emil 
Behring (1854-1917), with Kitasato, showed that the 
blood serum of animals injected with this poison after 
a time developed the capacity to neutralize it so that 
amounts ordinarily fatal could now be injected with 
impunity. Moreoverif removed from the immunized 
animal and injected into another animal this serum 
could protect that one likewise against the toxin. 

For a few eager months it seemed as if infectious 
disease was to be conquered through the use of 
specific antitoxins. Simultaneously with tetanus 
antitoxin came diphtheria antitoxin, developed by 
Behring and associates. Small laboratory experi- 
ments were soon followed by a world-wide confirma- 
tion in man, and a sharp drop occurred in the diph- 
theria rate in all countries. This success perhaps 
ranks as the most brilliant of all achievements in the 
treatment of disease. It soon became sadly apparent, 
however, that the original hopes were over-optimistic, 
for the antitoxin treatment was found applicable to 
only a relatively small number of the infectious 
diseases. 

À humoral defense was soon recognized, however, 
not only against the poisons of bacteria but against 
the germs themselves. Hans Buchner in 1889 had 
explained the resistance of blood to putrefaction, that 
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character which had so impressed John Hunter, by 
demonstrating its innate capacity to kill bacteria. 
In 1894 Richard Pfeiffer found that cholera vibrios 
injected into the peritoneal cavity of a guinea pig 
immunized against the same organism, quickly lost 
their motility, became granular and finally went to 
pieces. Similar dissolution did not follow the intro- 
duction of the cholera vibrio into a normal animal. 
The immune animals serum had acquired a new 
capacity to carry out this destruction. 

A related phenomenon was discovered by a number 
of investigators about the same time in “agglutina- 
tion," that is, the clumping and adhesion of bacteria 
or cells under the action of the serum of an animal 
immunized against them. In 1896 Max Gruber and 
Herbert Durham found that bacteria isolated from 
a patient could be identified by their behavior with 
antiserum of known preparation. Fernand Widal 
reversed the procedure, noting that a patient's serum 
could be tested with bacteria of known type and his 
disease identified in this way. The well known 
Gruber-Widal test for typhoid fever was the outcome 
of these researches. 

A closely related reaction was discovered in the 
following year by Rudolf Kraus, who found that when 
he mixed clear filtrates from bacterial cultures with 
antisera to the same bacteria, a cloudiness or pre- 
cipitate occurred. He named this phenomenon the 
"precipitin reaction." Its sharp specificity soon made 
it useful in the identification of proteins, and particu- 
larly of blood stains. 
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All these discoveries threw a fresh light on the 
fluid elements of the body, and proved incontestably 
their great importance in disease. Thus the return 
to Hippocrates seemed complete. The proper con- 
centration not of bile and mucus, to be sure, but of 
specific defensive substances in the humors of the 
body, prevented the development of contagious 
disease. However, the rival theory of solidism was 
already well under way. Elie Metchnikoff (1845- 
1916), a Russian at Odessa, had shown that amoeboid 
cells in fluids could engulf solid particles (1884). 
Attracted to the Pasteur Institute in Paris by the fame 
of Pasteur, Metchnikoff there soon showed that the leu- 
cocytes of the blood could and on occasion did engulf 
and destroy disease-producing bacteria. He gave 
the name “phagocytes” (from kúros, cell and $ayeiv, 
to eat) to the cells, and “‘phagocytosis” to the process 
of bacterial engulfment. Thus arose the concept of 
body scavengers now familiar even to the school child. 

And so within the short space of a decade the 
mechanism of resistance to bacterial infection was 
twice explained and the issue confused. Buchner, 
Pfeiffer and others had shown that blood could de- 
stroy bacteria to some extent before immunization 
had occurred, and still better afterwards. Metchni- 
koff proved the identical fact for his phagocytes. 
Both the so-called “native?” or original immunity, 
and that acquired by specific immunization, could be 
explained on either ground. The solution of this 
seeming puzzle was promptly forthcoming, however, 
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in the work of J. Denys and Leclef who showed in 1895 
that the serum of an animal immunized to a given 
disease in a remarkable fashion favored the activity 
of phagocytes toward the germ of that disease. 

This work was confirmed by others, particularly 
Sir Almroth Wright and his associates, who proposed 
the term “opsonin” (from a Greek word meaning “I 
prepare") for the substance in the serum acting 
on the bacteria and rendering them susceptible to 
phagocytosis. 

In this way the humoral and cellular doctrines of 
defense were largely reconciled. It remained for 
Paul Ehrlich (1854-1915) to bring the diverse phe- 
nomena of the two types of immunity into a single 
great working system. This was his famous “side 
chain" theory, based on an analogy to the chemical 
side-chains of the aromatic hydrocarbons. Ehrlich 
likened the injured cells to these chemical compounds, 
endowed them with the capacity to take on and give 
up side chains which had a protective capacity in the 
face of bacterial invasion, and thus established the 
now well-grounded concept of “antibodies” to disease 
germs and their poisons. An important feature of 
the theory, the sloughing of protective side chains in 
excess of the requirements of the immediate injury, 
was based on the fact of excessive tissue reparation 
following injury, to which attention had been called 
by Ehrlich's cousin Carl Weigert. Ehrlich's hypothe- 
ses have been much modified and certain specific 
concepts all but abandoned. But the stimulus given 
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to immunology through his careful organization of 
its manifold phenomena, has been of immeasurable 
value. 

The new science of immunology was greatly ad- 
vanced through the recognition of a number of special 
types of antibody manifestation. Jules Bordet, who 
has developed a widely followed physico-chemical 
hypothesis of the immunity reactions in general, with 
Octave Gengou in 1900-1902 made an important 
specific contribution in discovering that the serum of 
animals immunized to special red blood cells acquired 
the capacity to dissolve other cells of the same type. 
Their recognition of the róle of two elements in this 
reaction, both contained in serum, viz. “antibody” and 
"serum complement," led to their development of the 
““complement-fixation reaction." A modification of 
this reaction, devised by August Wassermann (1866- 
1925) in 1906, has had huge application in the di- 
agnosis of syphilis. 

It is now known that immunized animals whose 
serum gives evidence of the capacity to react in the 
complement fixation and precipitin tests with the 
protein of the immunization, may be thrown into 
profound shock by injection of a small amount of that 
protein into the blood stream. The name “anaphy- 
laxis" (from ауа and $vA&ccev, guard against) was 
given to this phenomenon by Charles Richet in 1912. 
A series of related phenomena are to-day grouped 
under the broad terms “allergy” and "hypersen- 
sitiveness." 
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As readily seen, even from this brief summary of 
its most conspicuous phenomena, immunology in the 
few decades of its existence as a separate science has 
already reached an extraordinary degree of com- 
plexity, and its ramifications are being extended 
every hour. 

While the development of bacteriology and im- 
munology just described was taking place, equally 
productive investigations were being made in the re- 
lated fields of human infection by non-bacterial par- 
asites and the transmission of parasitic diseases. The 
parasite of malaria, one of the great scourges of the 
human race long recognized as a specific disease, was 
discovered in 1880 by Alphonse Laveran, a French 
army-surgeon in Algiers. The manner of transmis- 
sion remained clouded until 1897-1898 when Ronald 
Ross in India discovered the part played by mosqui- 
toes. The work was confirmed and extended by 
Battista Grassi and other Italians, who demonstrated 
the róle of the anopheles species of mosquito in human 
transmission. i 

A number of extremely important researches led 
up to these final achievements. Two discoveries 
had pointed the way for a recognition of insect trans- 
mission. In England, as early as 1879, Sir Patrick 
Manson had shown that the mosquito was the carrier 
of the parasite of the most common form of the 
tropical disease filariasis, and it was largely Man- 
son’s suggestions and encouragement that led to 
Ross's final success in malaria. Another pioneer 
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discovery was the finding by Theobald Smith in 
America of the parasite of “Texas fever" in cattle 
and the recognition of its transfer from infected to 
well cattle by a cattle tick (1893). 

The establishment of mosquito transmission as a 
fact in malaria opened the way for the solution of 
other tropical riddles. One of the most brilliant 
successes attended the efforts of an American army 
commission in 1900, composed of Walter Reed, James 
Carroll, Aristides Agramonte and Jesse W. Lazear, 
who traced the transmission of the unknown virus of 
yellow fever to mosquitoes of the species now known 
as Aedes aegypti. In the course of the rigorous and 
heroic tests to prove the theory Carroll acquired the 
disease in mild form and Lazear lost hislife. In more 
recent years the insect transmission of numerous 
other diseases has been recognized, and through this 
recognition an effective means of control has been 
realized. 


CHAPTER XII 
EXPERIMENTAL AND CHEMICAL PATHOLOGY 


The events recorded in the last chapter obviously 
opened up a new method of studying disease. Many 
abnormal states previously confined to man or oc- 
curring but sporadically in animals and of hitherto 
unknown cause, could now be transmitted at will to 
laboratory animals and studied throughout their 
course. Thus bacteriology led directly into experi- 
mental pathology. 

It must not be supposed, however, that the latter 
science is a new development. From the earliest 
times there has been an experimental pathology. The 
philosophers of antiquity realized as well as the physi- 
ologists of today the limitations of simple observation 
of life in its spontaneous course, and the necessity of 
controlled experiment for understanding certain facts. 

Moreover in antiquity superstition and religious 
prejudice went far to prevent that unrestricted 
observation of man and his inner ailments permitted 
by the free inquiry of a later day. For well over a 
thousand years the physiological and pathological 
concepts of the civilized world were based on the views 
of a man who gained most of his information through 
animal dissection and experiment, Claudius Galen, 
who saw the interior of only a few dead human bodies 
in his life. 
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It is true that Galen’s experiments were devised for 
the elucidation of physiological problems but, as we 
shall see, no sharp line can be drawn between experi- 
ments designed to explain normal and disturbed 
function. In experimental science physiology and 
pathology become inseparable. This will be apparent 
when we note how Harvey's experimental demonstra- 
tion of the circulation of the blood led directly to the 
explanation of one type of edema. 

If experimental pathology was the only recourse of 
Galen, whose access to diseased human tissue was so 
restricted, it has proved no less expedient for those 
whose opportunities in this connection have been 
unlimited. Rokitansky with seventy thousand ne- 
cropsy protocols in his files, insisted that “‘Pathologi- 
cal anatomy applying its methods of observation and 
investigation to the living body, requires an experi- 
mental pathology to establish the conditions sur- 
rounding the origin, existence and involution of the 
anatomical disturbances it discovers." The enormous 
development of institutions specifically devoted to 
experimental pathology in the fifty years following 
this pronouncement, have amply borne him out. 

Again, experiment has often proved the short cut 
to a knowledge far more slowly and haltingly ac- 
quired through chance observation. The immediate 
application of Harvey's methods to pathological 
problems, after his discovery of the circulation, illus- 
trates this in an unmistakeable way. The relation 
of a failing circulation to a swelling of the skin of the 
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ankles and the development of general dropsy must 
have been vaguely realized after it was demonstrated 
that the blood did circulate, and even before that 
(see Pieter Pauw’s observation, p. 87). But it 
remained for Richard Lower (1631-1691) of London 
to prove the relationship, which he did by very simple 
experimentation. 

Lower's many animal experiments, described in his 
Tractatus de corde (1669, forty-one years after the 
first appearance of Harvey's epoch making work), 
include many devoted to the results of stagnation of 
the venous circulation, produced by compression or 
ligature of veins. Instead of finding extravasated 
blood, as he expected, on opening the greatly swollen 
parts distal to the pressure, he found the tissues filled 
with serum, in short, of that appearance often observed 
in human dropsy. Cautiously he refused to make 
the application until he had ligated the vena cava 
above the diaphragm in a dog and seen the devel- 
opment of ascites. This experiment, of two days 
duration, was indeed a short cut to a major piece of 
information. 

Nor was such useful animal experimentation by 
any means confined to circulatory disturbances. A 
contemporary of Lower, Johann Conrad Brunner 
(1653-1727), discoverer of the duodenal glands that 
bear his name, was much occupied with the function of 
the abdominal viscera, particularly those related to 
the digestive tract. In a number of dogs he removed 
the pancreas, a piece of good operating for its day, 
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and was much interested in the fact that after the 
operation these dogs were hungrier than before, were 
excessively thirsty and voided urine frequently. His 
experiment was too far ahead of the times for perfect 
understanding, however. Had the methods of chemi- 
cal analysis of the nineteenth century been available 
he would have been the first to discover pancreatic 
diabetes. His dogs were certainly in the diabetic 
state. 

These are but two of many who were using the 
experimental method for gaining desired biological 
information. It is only because of the isolated in- 
dividuality of such efforts that any justification is 
found for the special emphasis laid upon the pioneer 
experimental investigations of a later period. Rival 
nations have united in assigning the foundership of 
modern experimental pathology to John Hunter. Ií 
this position is truly merited, it is on the ground of his 
incessant insistence on resort to experiment when 
other means failed. He carried out every sort of 
experiment himself, and, other animals failing, used 
his own person. He broke his health with long hours 
of experimental labor. Yet he introduced no new 
method of approach to pathology; he simply made 
the value of the experimental method so certain by 
indefatigable persistence in its application that it 
could never again lose its place. 

Virchow, who credited Hunter with this establish- 
ment of experimental pathology, made extensive use 
ofits practice himself. In his great work on embolism 
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he constantly supported his deductions from his 
post-mortem anatomical discoveries by attempts to 
reproduce the lesions experimentally. This effort 
struck the very keynote of modern experimental 
pathology. The accurate and regular artificial re- 
production of a lesion hitherto obscure, is often sought 
as the surest way of learning its natural cause. 
Virchow's intravascular injections of pieces of real 
thrombi and of tissue and of air and fat and even 
fine particles of starch, probably had as much to do 
with his final understanding of the occurrence and 
manifestations of embolism as his dissection of dead 
bodies. 

His colleague Ludwig Traube (1818-1876), trained 
in Breslau by Purkinje and in Berlin by Johannes 
Müller and Schónlein, had already launched a journal 
which was to be devoted more or less exclusively to 
the results of experimental methods in pathology, the 
Beitrüge zur experimentellen Pathologie. 'Traube had 
originally planned to devote his attention to the usual 
types of clinical observation, but an administrative 
order in the hospital cutting off his supply of patients 
for study, he turned his energy to animal experimenta- 
tion. His most important achievement was the 
recognition of the pulmonary disorders occurring after 
cutting the vagus nerves. Although his Beiträge was 
of short life, his influence remained profound, and 
after the revolution of 1848 had restored his clinical 
opportunities, his professional rise was rapid. He 
became a very popular teacher of clinical medicine, 
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his precise information resting largely on his experi- 
ments. 

The early investigations of von Recklinghausen 
have already been mentioned. This able pupil of 
Virchow was one of his teacher's staunchest sup- 
porters with regard to the pus cell, which Virchow 
considered a local tissue cell. Although Reckling- 
hausen's own moist chamber experiments of 1863 on 
the amoeboid motility of the leucocytes had strongly 
indicated the relationship of the white blood corpus- 
cle to the pus cell, his experiments of 1867 on in- 
flammation of the frog cornea seemed to prove that 
pus and its specific cells could arise from preéxisting 
tissue cells. And strange as it may seem, it was on 
the lowly frog's cornea that the great, age-long battle 
over the nature of inflammation was finally fought to 
a finish. 

In the same year as Recklinghausen's publication, 
Vol. 40 of Virchow's Archiv opened with the revolu- 
tionary article of Julius Cohnheim entitled Ueber 
Entzündung und Eiterung. Cohnheim (1839-1884), 
perhaps the most distinguished of the many celebrated 
pupils of Virchow, a Pomeranian by birth like his 
teacher, was assistant to the latter in Berlin from 
1864-8. Like many of the well trained German pa- 
thologists he had devoted his first interest to normal 
histology and neurology, developing a beautiful 
technic, afterwards to serve him in good stead. His 
attention was soon caught by pathological problems, 
in the course of which he devised a number of happy 
experiments for studying inflammation. 


HISTORY OF PATHOLOGY PLATE XLVI 


Junius Сонхнкім (1839-84) 


jj 


EXPERIMENTAL AND CHEMICAL PATHOLOGY 261 


Following von Recklinghausen's lead he first 
worked on the cornea of the frog. In their completed 
form the steps of the experiment were as follows. 
He stained the aqueous humor of the anterior cham- 
ber with aniline blue. Incoming leucocytes acquired 
the blue color. Then he irritated the cornea. Soon 
new cells resembling leucocytes made their appearance 
in the injured cornea. They were not blue, but white. 
Therefore, they had not come from the neighboring 
anterior chamber. Next he injected dyes into the 
frog's dorsal lymph sac, a procedure resulting in the 
staining of a large number. of white corpuscles which 
ultimately found their way into the blood stream. 
He again injured the cornea and this time stained 
corpuscles appeared at the site of irritation. 

The proof seemed complete that the pus corpuscles 
in a zone of injury came from the blood, but Cohn- 
heim wished to make doubly sure. He desired to 
see the corpuscles in transit. To accomplish this 
he hit upon the expedient of using the delicate and 
transparent mesentery of the frog. The experiment 
is now а common one. Spreading this out on a warm, 
moist slide, or a ring of cork, so that the thin vessels 
could be watched under a microscope, he applied the 
irritating substance cantharidin to a portion of the 
tissue, after which he observed a marvelous change. 
The vessels widened, the current slowed, the red 
and white corpuscles, previously indistinguishable in 
the swift stream, became readily visible, and presently 
he observed the astonishing fact of actual passage of 
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blood leucocytes through the capillary walls and 
accumulation at the site of the injury. The conclu- 
sion was inescapable. The pus cells, that is the 
white cells found in regions of inflammation, were 
blood leucocytes. The blood vessels on which the 
ancients had laid such stress in inflammation 
were back in the foreground after Virchow's relega- 
tion in favor of the essentiality of local cellular 
change. “Ohne Gefässe keine Entzündung," con- 
cluded Cohnheim. 

The struggle was by no means over, however. A 
new champion for the old view appeared, Salomon 
Stricker (1834-1898) of Vienna, Hungarian born, for 
whom a special chair of experimental pathology had 
been created on recognition of his talent by Rokitan- 
Sky. Stricker's expert histological technic, which had 
resulted in his discovery in 1865 of diapedesis of the 
red blood cells through the capillaries, especially 
qualified him to meet Cohnheim on his own ground. 
Back to the cornea he went. Не irritated it with lunar 
caustic and, examining the injured area quickly, found 
the local cells undergoing an almost immediate change, 
putting out processes and multiplying before any 
cells from the capillaries around the avascular cornea 
could possibly reach the site. The accumulation of 
these cells virtually constituted a region of pus. 

Many others took a hand in the argument, which 
lasted for some years. Metchnikoff’s distinction of 
small and large phagocytes did much to clear the air. 
Cohnheim’s view that the leucocytes were pushed 
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through the capillary walls was modified in favor of 
the modern notion of chemotaxis, or chemical attrac- 
tion. Finally enough credit was left for all, in the 
recognition that in inflammatory processes local 
tissue cells, to which a variety of names have been 
given, and incoming colorless corpuscles of more 
than one type, all take part. 

Cohnheim left his mark in many fields, chiefly by 
experimental methods. His successful inoculation 
of tuberculosis in the anterior chamber of a rabbit’s 
eye, where the process of development of the disease 
could be observed through the transparent cornea, 
convinced the doubting scientific world of the in- 
fectiousness of the disease and left the isolation of its 
causative virus only a question of time. 

In 1872 appeared his epoch making Investigations 
on the Embolic Processes. In this he developed the 
doctrine of infarction as a result of occlusion of termi- 
nal arteries (“Endarterien”), explaining the hemor- 
rhagic nature of certain infarcts on the basis of a 
reflux flow from the veins and diapedesis through 
the altered capillaries of the infarcted area. Pre- 
viously the phenomenon of infarction had been at- 
tributed to capillary occlusion in the region involved. 

Through these masterly achievements Cohnheim 
became the leader in experimental pathology in 
Europe, and second only to Virchow in his influence 
upon general pathology. Among the many students 
who sought his laboratory was William Welch, whose 
own later extended consideration of the subjects of 
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thrombosis, embolism and infarction, and important 
articles on venous thrombosis in cardiac disease, did 
much to further the understanding of these circulatory 
derangements. Welch was in Breslau in its most 
brilliant period. Cohnheim was occupied with his 
tumor theory and the compilation of his Lectures on 
General Pathology, Weigert was making most of the 
necropsies, Ehrlich as a young student was already, 
almost literally, deep in aniline dyes. Cohn and 
Heidenhain were attracting eager students in botany, 
bacteriology and physiology. Koch had made his 
great anthrax demonstration there but a few months 
before. At Cohnheim's suggestion Welch undertook 
an investigation on acute edema of the lungs, which 
led him to conclude that this familiar condition could 
result from a disproportion in the working power of 
the two ventricles of the heart. 

Back in America after a tour that brought him into 
contact with Klebs, Stricker, Heschl, Chiari, Rind- 
fleisch, Ziegler and von Recklinghausen, Welch 
definitely entered the field of pathology and soon 
accepted the chair in the subject at Johns Hopkins 
University. It was now the period of most intense 
development in bacteriology, and in this field, too, 
Welch took his place among the pioneers through his 
discovery with Nuttall, of the gas bacillus (Bacillus 
aerogenes capsulatus, Welch's bacillus). In the suc- 
ceeding years he remained a guiding force in medical 
education and research in the United States. 

In France the experimental method was yielding 
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results of the first importance in a quite different 
field. The outstanding figure was Claude Bernard 
(1813-1878), who had come to Paris as a hopeful 
dramatist and remained to become the master phy- 
siologist of his time. Kindly advice and a shift to 
medicine, where he came under the influence of the 
physiologist Magendie, initiated the change. But 
where Magendie was content with physiology for its 
own sake, Bernard was more largely concerned with 
its application to disease. His point of view is well 
illustrated in his stimulating book Experimental M edi- 
cine, written in the leisure hours of convalescence 
from a serious illness. 

Bernard's discovery of the part played by the liver 
in regulating sugar metabolism through its function of 
storing glycogen (1843—57), was the foundation of our 
knowledge of the “organs of internal secretion," and 
has proved of great importance in our present con- 
ceptions of diabetes mellitus. His work on the 
pancreatic juice (1849-56) opened up a new un- 
derstanding of the physiology, and secondarily of the 
pathology of digestion. His third discovery, the 
vasomotor mechanism, so important for normal phys- 
iology, finds many applications in pathology, in the 
understanding of the condition of active hyperemia, 
perhaps of angina pectoris, and many states where the 
line between pathology and physiology cannot be 
sharply drawn. 

His successor in Experimental Medicine in Paris, 
Charles-Édouard Brown-Séquard (1817-1894), а na- 
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tive of Mauritius, of American-French parentage, 
who spent much of his life in the United States, still 
further developed the field of internal secretions. 
Shortly after Addison's discovery of the serious 
constitutional disease associated with lesions of the 
suprarenal glands he confirmed Addison's conclusion 
of their importance for the maintenance of life, by 
the production of severe symptoms and rapid death 
through their removal in animals. His belief in the 
effects of internal secretion led him to attempt the 
alleviation of the manifestations of advancing age by 
the injection of organ extracts, and more rationally 
to try the same method in acromegaly, which his 
countryman Marie and others had traced to abnor- 
mality of another ductless gland, the hypophysis. 
Brown-Séquard had already followed the trend of 
French pathology by taking up neuropathology, 
using the experimental method. His hemisections 
and transections of the spinal cord helped to an 
understanding of the symptoms of some of the natur- 
ally arising lesions of this organ, and left his name 
attached to one particular nervous syndrome, hemi- 
plegia with anesthesia of the opposite side. 

The conception of internal secretion goes back to 
the time of Théophile de Bordeu (1722-76), a cele- 
brated Paris physician, who maintained that each 
organ elaborated a specific product which passed into 
the blood stream. Today the concept is usually 
limited to those glands without an external secretion, 
which are known to play an important part in animal 
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metabolism, particularly the thyroid, parathyroids, 
hypophysis, pancreas, adrenals and the sex glands. 
The simple theory of Bordeu has been carried on to an 
extraordinary degree of refinement; today the internal 
secretion of certain of the glands has been isolated, 
and a remarkable correlation between certain inter- 
nally secreting glands established. 

Observations on abnormalities of these glands and 
associated metabolic disorder are more than a century 
old. The best known instance is that of exophthal- 
mic goiter, eight cases of which were studied by Caleb 
Parry of Bath (1755-1822) between 1786 and 1815. 
It was later described in detail by Robert James 
Graves (1835) and by Karl Basedow in Germany 
(1840). 

Much of our present knowledge of the function of 
the ductless glands has been derived from a study of 
the results of their extirpation in animals. The 
zoólogist and physiologist Moritz Schiff (1823-1896) 
recorded the development of that series of symptoms 
we now recognize as associated with thyroid insuff- 
ciency, following experimental excision of the gland in 
dogs (1856 ff.). In 1883 the surgeon Theodor Kocher 
of Bern (1841-1917) reported unintentional experi- 
ments of the same character in man, describing the 
metabolic disorders occurring in a number of his own 
patients following the surgical removal of the thyroid 
for other disease. Sir William Gull in England 
described the symptom complex of thyroid insufh- 
ciency from other causes in man in 1873. 
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In the same volume of the journal in which Base- 
dow's classic account of hyperthyroidism appeared 
(1840), an observation was published by Bernhard 
Mohr of that remarkable type of obesity now known 
as “Fröhlich’s syndrome" (from the description by 
Alfred Fróhlich in 1901). At autopsy a degenerating 
tumor of the hypophysis was found. We have al- 
ready noted the relation of this organ to gigantism 
and the condition of acromegaly. We have also 
noted Addison's discovery of the fatal issue of chronic 
disease of the anatomically inconspicuous adrenal 
glands. The elucidation of the part played by the 
pancreas in normal metabolism has been one of the 
triumphs of modern physiology, and has largely ex- 
plained the nature of diabetes. Much further appli- 
cation of our increasing knowledge of the physiology 
of the ductless glands to pathological problems may 
well be expected. 

Physiological dysfunction in its relation to specific 
organ pathology was studied with great vigor by a 
group of German clinicians during the second half of 
the nineteenth century. The chief guide and mentor 
was Friedrich Theodor von Frerichs (1819-1885), a 
Góttingen graduate whose fruitful labors and effective 
teaching in the medical clinics of Kiel and Breslau led 
to his call to Berlin in 1859 to succeed Schónlein, who 
had been one of the most influential teachers Germany 
ever possessed. Frerichs’ important studies included 
notable inquiries into Bright's disease, uremic intoxi- 
cation, diabetes and malaria. He is particularly 
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remembered, however, for his extensive investigations 
on diseases of the liver. He published two quite 
distinct monographs under the title Klinik der Leber- 
krankheiten, which summarized the history and exis- 
ting knowledge with respect to this organ and added 
Frerichs’ own brilliant contributions. The degenera- 
tive condition known as acute yellow atrophy was 
treated at length, Frerichs calling attention to the 
excretion of excessive quantities of leucine and tyro- 
sine and their presence in the urine in crystalline form 
as pathognomonic for the disease. 

His most important experimental investigations 
were on jaundice, in which he ligated the ductus 
choledochus, injected the bile constituents, etc., 
drawing conclusions which, however, have not been 
entirely substantiated. He was much interested in 
the fatty liver, and demonstrated a partial relation- 
ship between the diet and its origin. He used the 
best chemical methods constantly, and may be 
considered as much an early leader of chemical pathol- 
ogy as experimental. His analyses of gall stones 
stimulated his pupil Bernhard Naunyn (1839-1925) 
to develop the chemical aspects of this field and devise 
an accurate chemical classification. 

The keen rivalry over patients for study in the 
Charité Hospital brought him the lasting dislike 
of Virchow and Traube, which was not shared, how- 
ever, by the students, of whom von Mering, Ehrlich 
and Naunyn may be reckoned as his greatest, Naunyn 
following out most closely the lines he had laid down. 
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One of the most brilliant achievements of the 
Frerichs school was the artificial production of 
pancreatic diabetes by Josef von Mering (1849-1907) 
and Oscar Minkowski, who recognized the manifesta- 
tions of diabetes after excision of the pancreas in dogs, 
and cleared the way for the equally notable advances 
of modern medicine in the study and treatment of this 
disease. 

The leading exponent of chemical and experimental 
pathology and their related fields in recent times has 
without doubt been Paul Ehrlich (1854-1915), 
assistant of Frerichs from 1878-85, whose services to 
immunology have already been mentioned. Trained 
originally in the Breslau school, where Weigert's 
technic in differential staining much impressed him, 
he made out of staining and the theory of dyes, which 
had seemed little more than a hobby to his Breslau 
associates, a foundation broad enough to support 
several new and major sciences, including hematology, 
immunity and chemotherapy. His separation of the 
different kinds of leucocytes according to their indi- 
vidual staining capacity, and his discovery of the acid- 
fastness of the tubercle bacillus, in the same year that 
Koch discovered the germ, were masterly achieve- 
ments in the field of microchemical analysis. His 
studies on the blood laid the foundations for our 
present differentiations in the fields of anemia and 
leukemia. 

He was a fertile chemist with a capacity for bold 
generalization. He took over the Kekulé theory for 
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the structure of benzene, about which much of the 
science of organic chemistry had been built, and 
constructed around it a comprehensive theory for 
the new, and largely his own, science of immunity. 
Dyes again furnished the medium for his develop- 
ment of chemotherapy. His intravital selective 
staining of cells and their invaders led him to the 
ambitious project of making modified dyes, containing 
a germicidal chemical group, with the same selective 
affinity for the germs within the tissues. His attack 
on the spirochete of syphilis according to this prin- 
ciple, in which one fortified dye after another was 
tried and discarded, until over six hundred lay on the 
scrap heap, but a six hundred and sixth proved potent, 
is one of the great and inspiring stories of medicine. 
The increasing assistance of chemistry to pathology 
makes it desirable at this point to go back and trace 
some of the development of its biological branch, 
which like physiology can never be considered wholely 
separate from pathology. We have seen that as far 
back as the alchemistic age van Helmont developed 
the fruitful theory of special ferments. Many of the 
great pathological anatomists used the methods of 
chemical analysis, generally beginning with that keen 
method which has since been discarded for others less 
likely to give offense, the sense of taste. Morgagni 
boiled specimens of the effusions he encountered in the 
serous cavities, noting with care the character of the 
coagulum, Bright inaugurated a new epoch through 
his combination of pathological anatomy and urinary 
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analysis, Andral and others pioneered in the applica- 
tions of blood chemistry to pathology, Rokitansky 
avowed chemical pathology to be the pathology of the 
future, and Virchow, the cellular pathologist, corrected 
Rokitansky's chemical errors. 

Organized chemical pathology depended on more 
concerted effort, however. And this began with the 
great development of chemical laboratories in Ger- 
many in the second quarter of the nineteenth century, 
under the influence of Justus von Liebig (1803-1873), 
a pupil of the French chemical school of Gay-Lussac. 
From this fruitful period organic chemistry took its 
start. Moreover the barriers between this kind of 
chemistry and the chemistry of the living body were 
broken down almost as soon as they were set up, by 
Friedrich Wöhler’s (1800-1882) laboratory conver- 
sion (1828) of the organic substance ammonium 
cyanate into urea, a typical animal substance, the 
chief end product of nitrogen metabolism in the human 
body. Other discoveries of the utmost physiological 
importance followed in rapid succession in the hands 
of Liebig, Wóhler and their associates and pupils. 

A huge development of chemical physiology and 
pathology was fostered by Felix Hoppe-Seyler (1825- 
1895), whose early training was medical, and who for 
eight years was an assistant of Virchow in the Patho- 
logical Institute of Berlin. Hoppe-Seyler founded the 
profoundly influential Zeitschrift für physiologische 
Chemie (1877) and wrote the text book of physiological 
chemistry (1877-81) on which the first generation of 
investigators in this field were brought up. 
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The leading physiological chemist of recent times, 
and one of the greatest chemists of all time, was 
Emil Fischer (1852-1919), for a quarter of a century 
professor in Berlin, who advanced every field of bio- 
logical chemistry by direct personal investigation as 
well as through the training of a host of brilliant 
pupils. The carbohydrate and protein chemistry of 
today is largely Fischer chemistry. His elucidation 
of the structure of the proteins, his methods of pro- 
tein analysis and finally his resynthesis of the protein 
“building blocks” into molecularly huge, protein- 
like compounds, have been spectacular, and may 
prove of far reaching consequence, as it is the proteins, 
of all chemical compounds, which seem peculiarly 
characteristic of life and living processes. 

The new approach to physiological and pathologi- 
cal understanding made possible through this chemical 
development, brought fresh and vigorous reinforce- 
ment into fields where advance through morphological 
research seemingly approached an end. 

The problem of edema, as old and sore a one as 
inflammation, over which the pathological anatomists 
and physiologists of centuries have stumbled, is 
receiving new light from the investigations of modern 
physical chemistry on osmotic pressure and the 
hydration of colloids. Without chemistry there 
would be little understanding of necrosis, suppuration, 
gangrene and the degenerative lesions in general, 
subjects to which the recently acquired knowledge of 
tissue ferments has brought much explanation. The 
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many and varied processes involved in calcification 
of lesions and in concretion formation, once some- 
what facetiously isolated as geological, or more 
appropriately mineralogical pathology, are obviously 
in the field of the chemical branch. 

The immunologists are looking to the colloid chem- 
ists to solve their most pressing problems. A new 
science has arisen in the recognition of a lack of cer- 
tain growth promoting substances, or vitamines, as 
the basis of a set of diseases of a nature hitherto 
unknown. Probably in no field, however, has more 
substantial aid been brought than in that of the 
intoxications. The hopeful beginnings of Bright, 
Bostock and Andral have been succeeded by a science 
of blood chemistry of monumental proportions with 
corresponding increase in the understanding of ure- 
mia, diabetes and variety of forms of acidosis. Easy 
chemical methods of following the course of metabo- 
lism in the human body now detect and make under- 
standable disturbances in function quite beyond the 
range of the older pathology. 

It is not inappropriate to close this book with this 
brief recital of the achievements of chemistry, for on 
this science unquestionably depends much of the 
advance of pathology in the future. We have seen 
how the subject of pathology was taken out of the 
realm of speculation by the rational investigation of 
the pathological anatomists of the sixteenth, seven- 
teenth and eighteenth centuries. We have seen that 
organ pathology became tissue pathology, and tissue 
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pathology again cellular pathology, thanks to the rise 
of cytology and histology. The science of bacteri- 
ology brought new methods and new points of view. 
It is inevitable that refinements of our growing natural 
science will find further application in our pathology 
of the future, as they always have in the past. It is 
but natural to suppose that an attention which has 
successively, and with profit, been focussed on diseased 
organs, diseased tissues and diseased cells, can with 
considerable prospect of success be concentrated on 
the still mysterious colloidal emulsion within the cell 
itself. The increasing facilities granted for the 
advance of chemical methods in the great institutes 
of medical research testify to a rather general recogni- 
tion of this view. 

Yet there is no present warrant for predicting any 
change so revolutionary as the cellular doctrine of the 
nineteenth century. Although it is difficult if not 
impossible to evaluate the progress of our own genera- 
tion, there is much to indicate that the modern spirit 
of pathology is expressed in organization and that 
present advance is being brought about more through 
well designed administration than that individual 
capacity which proved so fertile in the preceding cen- 
tury. The rapid extension of the literature of the 
science, the constant revision of many able texts, the 
sharp demarcation of fields by excellent reviews and 
monographs, have all combined to make the uncer- 
tainties and deficiencies in our knowledge conspicuous. 

The world war, which emphasized the vital impor- 
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tance of executive detail in scientific research as well 
as military operations, has had its aftermath in 
improved organization of all scientific investigation. 
Leaders in pathology, as well as other sciences, 
through their students have launched well developed 
attacks deliberately calculated to fill the gaps in 
existing knowledge. The well-known, highly effec- 
tive organization of Ludwig Aschoff in Germany 
for teaching and research, may be cited as an ex- 
ample of this trend. Capable administration and 
the recognition of fruitful projects, although less dra- 
matic, have thus apparently become as important in 
the furtherance of knowledge in pathology as indi- 
vidual investigative originality. 
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in the early years of the nineteenth century, indicate 
the early advanced point of view in this country: 
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N THE “elder days of art" each artist or craftsman en- 

I joyed the privilege of independent creation. He carried 

through a process of manufacture from beginning to end. 

The scribe of the days before the printing press was such à 

craftsman. So was the printer in the days before the machine 

process. He stood or fell, as a craftsman, by the merit or de- 
merit of his finished product. 


Modern machine production has added much to the work- 
er’s productivity and to his material welfare; but it has de- 
prived him of the old creative distinctiveness. His work is 
merged in the work of the team, and lost sight of as something 
representing him and his personality. 


Many hands and minds contribute to the manufacture of a 
book, in this day of specialization. "There are seven distinct 
major processes in the making of a book: The type must first 
be set; by the monotype method, there are two processes, the 
“keyboarding” of the MS and the casting of the type from the 
perforated paper rolls thus produced. Formulas and other 
intricate work must be hand-set; then the whole brought to- 
gether ("composed") in its true order, made into pages and 
forms. The results must be checked by proof reading at each 
stage. Then comes the “make-ready” and press-run and finally 
the binding into volumes. 


All of these processes, except that of binding into cloth or 
leather covers, are carried on under our roof. i 


The motto of the Waverly Press is Sans Tache. Our ideal is 
to manufacture books “without blemish"—worthy _ books, 
worthily printed, with worthy typography—books to which 
we shall be proud to attach our imprint, made by craftsmen 
who are willing to accept open responsibility for their work, 
and who are entitled to credit for creditable performance. 

The printing craftsman of today is quite as much a craftsman 
as his predecessor. There is quite as much discrimination 
between poor work and good. We are of the opinion that the 
individuality of the worker should not be wholly lost. The 
members of our staff who have contributed their skill of hand 
and brain to this volume are: 
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